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Siberia: In from the Cold; 


Like a worming wind, glosnost—openness—sweeps across the Soviel 
Union's vast outback, ond Stbernons in unprecedented numbers spear out 
oguinat the misuse of their rich storehouse of nahi resources. Prom jour- 
ndlists to reindeer herders to local officials, they seek more control over the 
envirunirient ind destiny of tite frontier, an area slighty lorger tian tie 


Lintted States. Mite Edwards and photogropher Steve Raymer report 
f | I 


Last Days ot the ¢ ulag? i) 


Ag the Sowtets dismantle their notorious “eerrectional” labor comps and 
open their prison system to greater scrutiny by the world, French writes 
fean-Pierre Voudon and photographer Pierre Perrin visit Perm 35, a camp 
in the Ural Mountames 


The Gulag Remembered « 
From [928 to 7953 fosenh Stotin sent oillions to Sevier labor carps, where 
millions pertahed, Mike Edwards describes the brutal system, kriown ty its 


Fat 


Russian acronym guloe and «pedis to survivors 


Soviet Union Map 
A dowhle supplement outlines the ethnic diversity of the Soviet Union and 


hithliphts the reogrophy, people, and events (har have shaped its /iistory 


The Golden Hoard of Bactria 


After a decode of excavating on Afphorn hillsides, Soviet orchoeologist 
Viktor feonovich Sertonidi in 1978 uneartied a trove of pold jeweiry 

ond other artifacts buried in 2,000-yeor-old proves; here ‘ie presents a 
selection of thease maisterpieces. With photographs by Ceonid Bogdan 


ome Viadimir Tereberitt 


| mi # » ie : sy 2 pi 
America’s Ancient Skywatchers 
Sormnce drawers on o.desert floor, oddly uligned stone columns, o peculiar 
trouah carved beneath: c-smal! wirncdin what do they mcdan? John # 
Corison, capeciatost why weds orchicoloey to astronomy, looks to th 


cosmos fordnawers to some age-old puceies, Photographs oy Boo Sacha 


The Enigma of Time ‘ie 


Peet met of a ore ofteessed with eeeping fick hoof it. aciolors debate wiht 
time actually is. John Boslnugh and photographer Bruce Date tell the story 


ofa concept that we think weunderstond until we try to define tt 


{_OVER _ a compsite on tie tundra a Mentsy worn chy 7S WL. Norm tc 
reindeer herders, her people fight for a way of life os ol ond pos development 


spreads above the Arctic Circte in Sibert. Photograph by Steve Roymer 
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Young Nentsy reindeer herders welcome a supply helicopter in the frigid north 


of Siberia, ar region yielding its enormous wealth only mae heroic efforts. 
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Photographs by STEVE RAYMER NATIONAL GEQGHAPHIC MHOTOGHAPHER 
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Like giant boxears, | 
apartment buildings 
| 


sit on the permatrost 
in Novyy Urengoy 


atop the world's 


largest producing 
natural pas field. To 
the Soviet Union, 
Siberia is still a vast 
Alaska-like frontier, 
where such cities 
scemingly spring up 
overnnght to support 
workers who tap the 
région 's mineral 


deposits. 
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Notional Geographic, March 1900 
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ONSIDER the reindeer. “A good 
animal, a well-meaning ani- 
mal.” Georgi Kacdyrov says. 
He adds affectionately, “It 
should live in heaven,” It will 

, “pull asted. As coats and tents, 
its fur warms in deepest winter. [ts flesh is 
tasty, and its bones yield buttons and knife 
handles, Some Asians believe a powder of its 
antlers will make-an old man young. 

Georgi Kadvrov, aslight gentleman, lightly 
bronzed, is director of the Vamalski State 
Farmon the Yarnal Peninsula, a thumb of tun- 
dra beyond the Arctic Circle in western Siberia 
(some thumb: It is nearly as large as New 
York State). Here his people, the Nentsy, have 
herded reindeer for centunes uncounted. 
When Soviet collectivization reached Arctic 
Siberia, the Nentey were organized into work 
units; each bossed by adrigaadir, But the work 
scarcely changed: the Nentsy still roamed, liv- 
ing in tents with their Joyal huskies, following 
the reindeer to patches of lichen. 

“You should not offend the reindeer,” 
Georgi Kadyrov adds, very seriously, “You 
should keep him happy.” But the making of 
great unhappiness, for man and beast, is upon 
the Yarnal Peninsula. Beneath its permafrost 
and under the adjoining Kara Sea le trillions 
of cubic feet of natural gas—the world's big- 
pest deposits, say Moscow experts. So fragile is 
the Yamal, almost like an iceberg with a green 
skin stretched over, that some scientists 
believe intensive development may cause the 
peninsula to melt away, 

All the same, helicopters brought gealomsts 
with tundra-ripping tractored vehicles. A rail- 
road inched northward. Plans went forward 
for docks, housing, roads, drilling pads, bor- 
row pits, gas-cleaning plants, electnc power 
stations, compressors—all the vast facilites 
needed for a major field. 

Energy is @ major concern in the Soviet 
Union as petroleum reserves shrink, coal out- 
put lags, and activists, galvanized by Cherno- 
byl, challenge any expansion of nuclear 
power. Western experts suv the Soviets must 
sooner or later turn on more gas. But critics 
within the U.S.8.R: argue that drillers should 
develop more southerly fields before reaching 
north to the Yamal, They accuse the ministries 
that have a stake in this—the Oi and 42as 
Ministry and the Oil and Gas Construction 
Ministry (which builds pipelines and imfra- 
structure}—of lusting for more jobs and more 
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development capital to maintain their huge 
HUreucraces. 

In fact the ministries talk not just of supply- 
ing Soviet needs from the Yamal but of selling 
more gas to Western Europe or even liquefied 
gas to the United States. 

Until recently the ministries paid scant 
attention to the Nentsy, who speak-a language 
related to Finnish and number just 35,000. 
*Thev criticized ws if we complarmed,” 
Kadyrov said. “They would push us down 
and not let us say a word. ‘Their priorites are 
gas, gas, gas, and you can goto hell.” 

In prior years the locals would have been 
quietly sacrificed to the alleged greater good. 
But the Nentsy took their case to local offi- 
cinls, who took it to Moscow. They found sup- 
port among the growing corps of Soviet 
environmentalists. The juggernaut of drillers 
and builders was halted, even though 1.2 bil- 
lion dollars had been expended, Moscow 
ordered a review of Yamal development 
plans, including the impact upon the Nentsy. 

The Nentsv have not won the war; this was 
just a battle, And it is too early to say that the 
grecning of Siberia, vast storehouse of Soviet 
resources, is at hand. But it is-not too early to 
ey that Siberia—"“sleeping land,” as its name 
tmeans—is waking up. 


" SAY THIS after four months in Siberia. in 
four trips I logged 50,000 miles in the 
U.S:S.R., myown testimonial to the awe- 
some size of the awakening land, At four 

million square miles it is about the size of our 
50 states, with just 25 million people, about 
California's population, rattling around 
inside. (That's the Soviet definition of Siberia, 
which omits the Pacific provinces, called the 
Soviet Far East. Western geographers usually 
label an additional million-plus square miles 
Siberia too, See map, following pages.) 

Many a Muscovite shudders at the mention 
of this locus of tsarist exile and of forced labor 
in the gulag under dictator Joseph Stalin. And 
many a Siberyak carries genes imprinted with 
these horrors. 

But Siberians know something Muscovites 


Souking up the winter sun, onion plants sprout 
ana windowsill behind glass that reflects 

a vintage building in Irkutsk. Considered the 
founded by Cossacks and later thrived as a fur- 
processing and industrial center, 


National Geographic, March 1990 
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OIL AND GAS AP ae 
Frw lived in the swampy ong es 7 / oo 


~ Siberia Jowlanels until vast reserves : 
of off and gas ware ciecoverdd itr the Pig i 
1960s. The area today produces two- ae 
thirds of the Soviet Union's ai! and gas.-_ J 
ped cet _— svar hecatai of 


mehas ths Peckea heat oor saphee 
Heavy coal use hon caused severe air 
pollatian in many cities, and menerroics 


“P peewarrosr | (__] Tundra 





j , cnnarad hampered by [i> | Forest 
jp permanentiy Foren ground cated Et I 
permafrost. Unies deeply anchored ae Seep 
| or etevated to avord haat transference, [ ~ | Farrel ard 
airctures shift and gag x: the = ok mall iit’ 
f- earth benauth thaws. [ed Desert ned semiiees 
TEraowa ari mn PRIEET LE = a 
J ee a | it aes) Less 8 eile lee Ode ee Pee ei, ee isle oP eerie 
Hitchhiking child rides ia qf 
with the baggage on a 
sled—o ubiquitous 
caorn-ail for Stheriana 
—it the airport in 
Norilsk, a mining and 





smelting center for 
strategic metals 200 
ntiles abowe the Arctic 
Circle. Long distances, 
a limited rail system, 
and olmest ny powed 
rowds make the air- 
plone oc workhorse of 
Siberian transport. 





lz Natronal Geagrapnic, March 1900 


— Major roads north of railroads 
Malort mining area 
Chl fist 
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do not —that joy 6 to be found in this stagger- 
ing space. Emptiness is not for everybody; in 
the city of Remerovo in south-central Siberia, 
they tell me that while 26,000 people arrive 
every year, 24,000 leave. 

Newcomers usually are lured by big sain- 
ries; many Siberian industrial workers earn 
three times as much as their cousins in the 
European U.5,S-R_, west of the Urals. Those 


who put down roots revel in mountainsides of 


bitch and larch aflame in autumn, even in the 
horizonless span of Snow. Space translates 
into — how strange, given the Siberian stereo- 
type —a kind of freeciom. Alaskans will under- 
stand, and Montanuans. 


Stherta: fn from the Cold 


hie USSR’s - 


frigid 


frontier 


ARGEST REGION of the 
world's largest nation, 
Siberia sprawls across four 
million square miles of marshy 
plains, vast forests, desolate 
nlatesis, and rugged moun- 
tains. Making up nearly half 
the Soviet Gnion, Stheria con- 
tains only 9 percent of the 
nation’s population. 

A forbidding climate and 
Spartan living conditions have 
hindered the government's 
attempts to exploit Siberia’. 
immeasurable wealth of gas, 
oil, coal, timber, and metals, 
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(in the Kolvma River in cxstern Siberia a 
transplant named Misha opensa jarand pours 
me aslug of his samogon — white ightning —as 
he talks of roaming the tundra for berries. and 
mushrooms, and of fish in the rivers: He'd 
never go back to Leningrad, 

And would Aleksandr Larichev, the mayor 
of Novyy Urengov in the north, accept atrans- 
fer to Moscow? At the question, he holds big 
hands in front of his face as ifto wail. 

Siberians gaze at Moscow the way some 
Texans gaze at Washington, D.C., seeing 
bungling bureaucrats. And Siberians can be 
just as outspoken. “Yes, we have a two-party 
system,” aman says: “The somenkiatura 
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| COMPARISON OF AREAS AND LATITUDE 
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Battling the elements is part of the job for 

Siterias ollond gos workers, Despite the snow, 

roughnecks proceed with drilling at the gigumtic 

gus fielis near Novyy Urengoy, where an olf rig 

rises ond ice-encrusted equipment (below), 
Ata pas field on the Tozovskiy Pertinsula, 

high-pressure hoses shoot fot woter to mel 

the permafrost for a constriction project. 

More and more Sevicts decry the destruction 

of the frogile tundra, which con take a century 


i recover. 


privileged persons) with thei 


lothicials mina 
nice apmrtments and special stores, mana the 
rest of us with nothing, But nothing in Sibe 
ie a rationed 'TaISAPe, Siro butter, EYED 
vodka-—seems preferable to nothing on “the 
mina That's what the Siberyak calis thi 


European side, aif sibenn were an iland 


Toa this reams most honerer writer. Valen- 


tin Rasputin, it's a colony—"a barge moored 
to Bassia tirat brine in its wealth ot poods and 
then is pushed away Irom the shore,” Though 
Siberia if sprinkled with political cirvisians in 


Aurion 


lor instance —they 


theary autonomous—the VYakul 
viel Socialisi Repu 
are in truth meek subdivisions of the Russian 
federation, which spans the Urals west-to Len 
Ingrad. Thisis Moscow's backyard, and Mos 


cow calls the tune on matters of de YEIR POE! 





ITTOLES 





Now 


activists Inthe Baltic republics, want contro 


many Siberians, speaking out like 





reir natural resources: That will be a fight 
eold, timber, dia 


nf 
Siberian products 
monds, furs—probably accounted m 1988 for 
fhoout halfisay, 20 billion dollars) of all Soviet 
hard cash receipt 


Eo belies bit STE President Whikhail 


tiie! 


Lrorbachey's iberalizing polices, Siberians in 
smokestack cities demand not only sausage 
Ano soap bulalso clean air, Newspapers report 
hitherta secret pollution hgures—azteefualls 
for the minitnes that nin mills and smelters 
have been about a6 centile as steamrollers 

Wot ivst the Nentsy but other indigenous 
neonles are stirring. Stalin swept the leader- 
-Vokut. AHuryat, 


off to labor camps beginning in the 


ship of the larcer 


STi Ds 


hake 
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Loa0s: Tethered by genes or language to Cen- 
tral Asia and Mongoha, perhaps some har- 
bored anti-Soviet notions. Just as bard to 
Stalin, they ching to their religions 

In Ulan Ude, a city not far from the Mongo- 
lian border, ] watched Burvat, who are Bud- 
dhists with a strain of ancient paganism, 
welcome spring in a ceremony not publicly 
performed for half a century. Wearing @ro- 
tesque masks, they danced around a seer and 
awalted his preciictions. He was optimistic: 
Crops will be bountiful, the men handsome, 
the women beautiful 

Perhaps he also meant thatthe 422,000 Bur- 
yal will Hower anew. They | 
cautious, having lost to Stalm an estimated 
10,000 people and nearly all their temples 


ave long been 


The Buryatand other indigenous groupsare 
minonties in their own land, outnumbered 
by Soviet European immigrants. So even 
though Siberia is Asia, it. doesn't look it. With 
not even a Buecthist temple, Ulan Ude is no 
more distinctive than a coal-mining city in 
Ukraine. Except, of course, for the bronze 
visage in its main square, the world's largest 
head of Lenin, four yards from nape to pate. 


TUROPEANS besan streaming into Sibe- 
ria soon after the tsar's Cossacks 
chante of 


overthrew the “later 


= Sibir, a relic of the Mangol Goliten 
Horde, in 1581 
(racers, plying the rivers, seeking the lustrous 
sable, Like pioneers heacled for Oregon, lancl- 
less peasants poured tito Siberia im the 19th 
century, escaping lancdlord-cursed Ukraine 

Their East, our West: Parallels abound. 
(ities like Yokutsk and Tyumen match Lara- 
mic and Docdee City— military posts. Norilsk 
is Butte, dedicated to ores; Irkutsk was St 
Laois, outtitter of trappers ancl miners 

Moscow never provided a real transport 
syetem, A taxonomist classifying this critter by 
is skimpy transport network would 
nouncde it vertebrate based on the 5,800-mile 





First came the Russian fuy 











pr 


Prans-Siberian Railroad, which joins Maos- 
cow to Asian ports. Hut heel Wonder where 
the rest of the skeleton was, finding only arib 
here and there. You can't cross Siberia on 
pavement, Rivers still carry much traffic, as of 
old, but tts Aeroflot, the Soviet airline, that 
knits all together. Service ls brusque and cab 

ins may be tightly packed, but the fleetis huge: 
wide-body jets down to biplanes that ski off to 
willapes in winter, 


Lo 





Chainzing the face of the virgin tlond, & natural 
aos processing plant at Yomburg spre over 
the woterlorged tundra of the Taozowsiciy Pen- 
insula. Fuel from the Rucbeas coalfield: fires 
the huge blast furnace at the nearby “apsib 
steel mill (right). Stberia's development, accel- 
erated during World War IT, today provides 
much needed eacqport revenue. 


Rail and river, however, birthed a string ol 
industrial cities in southern Siberia. Aeroflot 
took me 1,700 miles from Moscow to the big 
daddy of these, Novosthirsk, home to 1.4 mil 
lion people. It was January and frigid, yet the 
central square was filled. They came to see the 
New Year tree—subsotute for the Christmas 
that glowed with yellow and red hehts. 
Children climbed about a cabin of ice while 
erilis wafted the aroma of kabobs 

The tity bespeaks Rulivra. In one school, I 
wHiched reed-slender boys leap to music, 


Lr&e 


Notional Geographic, March 1900 











near his chum, a tepee shelter made of reindeer hide. Although organized into 








work unite under the Soviet collectivization program, the Nentsy retain much 
of their life-style and still follow the wornderings of their reindeer 


While girls greeted me with a poised curs. 

About 25 snnall, the bodies is all the Novo 
sibirsk school of ballet can accept in @ year 
Five thousand ten-year-olds apply from all 
Siberia, they 
move, how they feelmusic, and select — break 
ing many a mother’s heart 

At 14, students practice as much as cight 
hour: a day. Butter and sweets do not pass 
these lips; ballet masters intend to send their 


protégées slender and flexible to the 


OveT Teachers observe how 


corps in 
Lenineract OT Vasco w or to the local troupe 

Onto the stage of the Novosibirsk DPheater 
one night strode Lieutenant Pinkerton, sing- 
ine Russian, In past vears Puccini's Madama 
Butterfly Semen a 
choice for a Soviet. auchence; but Novosibirsk 
leads a privileged life. [ts campusy suburb, 
Akademgorodak, boasts the best 
stocked department stores | saw 
eras and coats, That helps keep the physicists, 
and economists happy while thev 
ponder in this big Sibertan think tank 


might have decadent 


one of 


eood Cam 


FEQIOLIATS 


[BERIAN CITIES are dirty. cities, 





more 
than a doxen, including Novosibirsk, 
list af the Soviet Union's 
In Worid ‘War I, 


100 000 workers and thei factones wert relo- 


making the 
iO most pothuted 
cated from the European U.8.5.R. to Nowosi- 
birsk, making this a major producer of stec 
and heavy machinery 

Later, Moscow Wanted to continue placing 
industry here, “We practically laid down on 
the nulroad tracks to stop more coming,” said 
nianning official Vindimir BHoiko, Develop 
ment halted, but the mess— foul sirand waste 
water foll of chemicals— remains 

The cleanup task falls in part to officials | 
office In an apartment building 
Make-cdo quarters are a commentary on the 
clout of (soskompmnroda, intended to be like 
our Environmental Protection Agency 





met in & smal 


Established in 1O88R. the sovict agcncy has 


vet to be fitted with teeth. Iican't fine a cirts 


factory's boss more than & hundred rubles 
[about 316 at the new tours exchange rate), 
although can try to have him deprived of fs 
nual production bonus, which may be a fifth 
of his pa Real enforcement awnits the work- 
ing out of anew law —opposed by the manu- 
facturing and extracting ministries 
A Goskompriroda engineer 
said’ the Novosibirsk 


nollutants 


Volentina 
hice mea 
nclucing nitrogen and 


7 
Taf itr 
Suc bocy be yz , 


stires [1] 





, re i. 


sulfur compounds, and dust. She'd like to see 

polluting industries relocated outside the city 
Stberia’s only subway leads to one of these 

polluters. | descended stairs in a throng of bun- 





u 
a 


ed poopie. Pew Soviets can afford comnts of 
expensive fur—meost of Siberia’ s harvest nes 
to the Wes 


haf, of sable, mink, perhaps muskrat 


Bul they can afiord & siapeo, a 
Down 
the stairs ahead of me flowed ariverot fur 

l emerged at the Oktyabrskava station and 
apnrodachert an old building that looked like a 
achool. But it was surrounded by wire, the 
windows were blocked, and an armored car 
stood beside it. Smoke rose from a chimney in 
back. Df this wasn't a refinery for gold mined 
farther east, [ will eat my shapka 


Vational Geographic, March 1900 
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Crowding the dock, residents of 
Khorsotm await (he arrival of a 
fFerryvboat on the Ob River near 
the Arctic Circle, Made up 


muetiv of o Pinnish-reliated ‘ib 


pie caifed the Rom, the village 


relies on niver traffic and cir- 
fifte for supp ities. 

A chamber dug 15 feet into 
the pernuafrost in the side of u 
cliff prowides a natural freezer 
fora Nentsy fiahermn on the 
Yumal Peninsula. The Nentsy 
people love protested the devel- 
apment of ros deposits, fearing 


destruction of their wov i rf live 





The Soviet Union is closemouthed about 
gold and diamond production; by U, 3. ¢est- 
mates, these earned more than four billion dol- 
lars in foreign exchange in 1988. 


HE DEEPER | went inte Sibéria, the 

more I encountered the “period of 

staymation,” the term applied to the 

18-year regime (1964-1982) of the tate 
Soviet President Leonid Brezhnev, Anything 
that's wrong, BIOB: Blame It On Brezhnev. 
As Gorbachev sought to inspire peresiroika, 
new methods, be excoriated his predecessor, 
and bureaucrats have taken up the cry 

Stagnation denied clozens improved hous- 
ing and other comforts. But in development 
this was an era, as the Soviets say, of giganto- 
mantva, Billions of rubles were invested in 
huge Siberian dams, mines, mills—the bigger, 
the better —with scant regard for the ¢nviron- 
ment. At Bratsk, 750 miles east of Novosi- 
birsk, rose agreat dam, thenagréataluminum 
smelter to utilize its electricity. And nearby a 
pulp mill so large it still can't secure wood 
enough to runal capacity. Bratsk is reportedly 
among Siberia’s most polluted cities. Local 
party officials didn’t approve my request to 
wisit— because, [ belteve, they didn't want me 
to see the environmental mess 

While building big, Brezhnev gave little 
thought to cleaning up existing industry. ‘This 
is demonstrated in the Kuzbas, the valley ofa 
thousand smokes. 

[t's only a Siberian hop-skip—about 200 
miles—from Novosibirsk southeast to the 
heart of this coal-mining basin, the city of 
Novokurnetsk, I took an overnight train ona 
spur of the Trans-Siberian. A sleepless trip: 
We stopped al a dozen villages and were rat 
tled every few minutes by passing coal trains 
rolling out-of the Rurbas 

In winter the air may be ws still as death over 
Novokurnetsk. Pollutants linger. Dwentto the 
local Gaskompriroda office to ask about the 
A scientist alluded vaguely to health 
problems among the 600,000 citizens. Asked 
to elaborate, be hesitated, glancing af his col- 
leagues; this was their first encounter with a 
Western journalist. Finally, he plunged on: 
Lung-cancer rates are 40 percent higher than 
the average for Soviet industrial cities, and 
respiratory infections and eve inflammations 
among children are higher. Inclustrial cust 
and sulfur dioxide are blamed. 

Near that office is: the huge Kuznetsky 


elfects. 





Unorthodoex approach ts practiced by Dr. 
Elena Litisoa fobove) at the Inatitute of 
Circulation and Pathology in Nowosibirst. 

By using ice, the body temperature of a young 
boy will be reduced to as low as 72°F during 
hort surgery (right), thereby temporarily stop- 
ping the heart and blood Mow, Doctors say this 
enables them to ovoid oxygen deprivation 

even without heart-lung machines. 


Metallurgical Kombinat (KME) steelworks, a 
svmbol of Soviet might. Men with shovels and 
wheelbarrows built this mill m the 19590s-as 
Joseph Stalin strove to industrialize. The city 
rrew up beside it. Workers proudly claim that 
in World War I] RMK armored half of all 
Soviel tanks. 

Tt was a rude surprise for KMK‘s director, 
Aleksei Kuznetsov, to see protesters in front of 
his hearlquarters one dav. “I am bemg ruth- 
lessly criticived, “said Kuznetsov, a bluff man 
with graying hair, Geskompriroda is pepper- 
ing him with hundrecd-roble fines.and tryme to 
block his bonus until AMR is-cleaned up 

Responding to demands from city officials 
and citizens, EME has closed -some of its 
works, including two coking ovens that sent 
up Sulfur and nitrogen compounds. Hut fires 
still roar in 14 furnaces m the cavernous build- 
ing that poured tank armor, The fumes and 
dust are choking. 

Under perestroika, many heavy industries 
must go over to “self-financing, meaning 
that new equipment, including pollution- 
control devices, must be bought from profits 
“That wouldn't be logical for us,” director 
Kuznetsov sand, “We are §5 years old.” He 
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nalion should make geod tractors and harvest- increases and more goods, Now they have tak 
ers. he says, instead af using so much metal anew course, toing to wrest control of hen 
Making 6<o many poor ones union from Communist Party officials 

Bors Rumer, who looks at the Soviet econ Ina mine family's flatl dined with Viladimi 
omy from Harvard's Russian Research (Cen and VWalentina. Party officials made sure that 
ter, wonders if the Sowet government can the tab 


le was set with smoked salmon and 
afford expensive antipollation devices. With other hard-to-get delectables ond plenty ol 
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Rolling mills shane RMA steel into streetcar Her answer: more cultural and social life; a 

rails and construction beams. Inoné building] colfce shop, a theater, movies, sports-facili 

wiltched pots, pans, umd buckets clink along ties, a jogger path; more trees, more plant 


nm assembly line. One shape caught mv eve! a everywhere. Bot if Valentina fot ber cofher 


i i I c | i r A 1 j = a” 2 
Witt DOL WILD A CT Yee: he Freal BWV enot there cl proba YY be 7 Cae Lod sore 
teeiworks thal armored Soviet tanks now Siberimans haven (seen cheese in vears 


ae F =e: te t aie. j 
t FLT oA One riré Mar Ff ional | 





RRUTSE, lovely Irkuts! 
if $0 nieasantly end 


white mets of summer, motorboats an 


RUC CUIENIE I 
LATHE LAEPe URL GAFFE Geascend 
i = ill Ace i! = = 

Running pewter, fringed by cotton 

i rt J ‘| 
woods anl winking lichts, the Angara feeds 
thie sul 

In tsaristtimes the 


ri tr i rs 


merchants a Let 


this city, 700 miles east of the KRurvbas, were 
F ‘ t= —F | 

enriched by gold 

built sumptuous 


lev Hever 


[TeLWoOTK ANE Ue 


t. 


furs, and China tea. hes 


rick mansions, Dull like bet- 
ter the two or three stores 
irer) shutters {aul hbecl bhwe 
Four hundred of these : 


and etree | Siberia 


Lee i lings ll Mt yo U efit fb i a — i tt Litt 
FB 1 
served, for Ireutsk 


Chit een saved, a fare thing 


in Siberia. Kussian (ri 


5 CONS Cows OT ics hey riage 
nes tin AAS 


hoo acliices Praced 


f Lie tage! StH Ss MInIOnS Tore 
' 
them down, Closed but not destroved, the 
Vt rid iE I ‘ie capi i (I 


Winter mists shroud frozen Loke Baykal /left), 


the work's lorgest freshiacnter lake by wolterne 


and home to a unique arrey of flora ond founa 
loe-free witer marks the outflow of the Angora 
River. Message on a billboard placed by Sibe- 
PLR Pcrecnsiuirly vocal envirornmentonsts 
vows to swe Bavkal from pollution by tnidlius- 
trol wastes, An ordent defender of the lake, 
author Valentin Rasputin is mowed to tears os 
te bemoans whit he feels is o less of trot 
tonal social values in the Soviet C/miot, 
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idbore). im contrist to state 
owned stores, with there long 
nes On simpy inventories, 
the privately operuted markets 
offer more bountiful supplies 
but.ot hiegher—often exorhi 
hinii—prices 

Kabob vendors do a brisk 
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city with ao populotion of 1.4 


million. The city grew rapidly 
during World Wor Ii, when fac- 
tories were mowed fmeri from 
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thousand choking citizens went to hospital 
when a plant producing animol-feed supple 
ments Vented a heavy dose of protein particles 

sounding lke a capitalist, economist Fil- 
shin casts & flinty eye upon “maustrial over- 
saturation and argues for the closing of 50 
“hankrupt” factors thal cant pay then 
Wa. Por example, & plant fabricating con- 
crete construction parts; builders avoid i 


Pease Lae Work i shealiitv. And @ bakers 
whose sweets “can only be used as bullets.” 
Filghin wastoo ractical for local party chiefs 
who did not hack him when he ran for the new 
Soviet Parliament last vear, How thes misreac 
the public pulse! Against the party's candi- 
late, he won 80 percent of 1 


Irkutsk citizens march to protest pollution 





and stridently demand that Moscow tet then 
shure in development ciecistons 

Before jong, I wmagine, Irkutsk also will 
demand 4 5 Peek cif ihe hare currency thal 
Vicesrow ean from the furs—mink, sable, 
Tox, Squirrel—thal flow into @ huge Irkutsk 
warehouse, It handle: millions of pelts from 
eastern Siberia: 160,000 sabhes, for exampte, 
ia Year, Most go to international auchon 
and eventually cloak wealthy women in New 
York City and Paris and Tokyo. A single 
Orie sable on ry bring a thousand dollars. The 
trapper is paid in rubles; the hard cas] 
with which he could buy a good Japanese T' 
remains m Nloscow 


A FROZEN AFTERNOON tie 30!) 


of Sibena waited for me beside 
the Antara River. Valentin Ras 


putin wore an old sweater, cor 





duroy pants, and high felt boots. For 4is 


In the Univermag, or department store, 1] days he'd been holed up in his sparsely fur 
pained [was ina blocked citv. Bul a sup- nished dacha—cot, stove, table, typewriter 
oly train hal ist @otten through! As fast @ reworking A ee) |e Lion of PSSav5 Of) “ssi bia righ 
clerks openéd boxes, shoppers grabbed shirts Rasputin (no relation to the infamous 


and shes, Sizer Coolore No matter—thes tyvranti calls himeell a retrograde writer, for 

Fribbed A noble past does not stock shelves. is stories and short novels, popular through- 
Nor does it clean the ar. “As wesay, ‘The out the Soviet Union, remember old values 

soviet Union i an exceptional country,’ ” honesty, roots. Parewell to Matvora is abouta 


declared Gennacdi Filshin, an economist Siberian villace floocded when a hyvdroelectris 


Exceptions were fiven to build alot of pollut dam is built, The children will wander, se. 
Ing enterprises.” His sarcasm emphasized the ered from their past, whichis at the bottom of 
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environmentally damagine factories “Ttis: my pain,” Rasputin said of old value: 


Nearyas big as Texas and Louisiana com- dying. There is pam too in sending his work off 
hinec, Irkutsk (blast (region eo ferearnly io Moscow to be published and in waiting for 


mdustnalized, producing aluminium, chemi- copies to trickle back to [Irkutsk 


' cal . i. | I I . i I 
cals, andl wood pulp. In nearby Angarsk a Rasputin would rather be in boal on Lake 
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Bavkal, 40 miles southeast of Irkutsk, than 
naunfully composing in his cdacka Phat lake, a 
mile deep and 395 miles long, seems made for 
contemplation. A man can ponder the origi: 
of its unique species—1,500 kines of plants 
and animals found nowhere else, including 
freshwater sponges. Or the staggering arith- 
metic of tts volume, 5,500 cubic miles, one- 
fifth of all earth's fresh water. Or, in autumn, 
lose himeselfin the orange glow. of birches upon 
the mountains round about, Rasputin has long 
fought to rescue Baykal from pollution 

Much of this enters Baykal from tributary 





rivers dotted with industries. Ancl right on 
Baykal's shore is a wood pulp mill. Experts 
say that, thanks to elaborate cleaning pro 
cesses; the mill's waste water is barely toxic 
purer than the effluent from U.S. mulls 
andl that its tall stack emits only traces of 
sulfur com pPounts 

Sul itis there, a concrete and steel evesore, 
sending wpa hich plume of smoke and vapor 
beside the world's most interestinglake. Many 
[rkwisk citizens, incensed at its presence and 
cistrusting the experts, want the mill ciosed 
The pulp, however, is badly needed for mak- 
ing rayon tire cord, and the ministry of pulp 
and paper seems to be trying to wait owt the 


nroves 


T'S 9:30 AT NIGHT when Mossiva (Kussia) 
pulls into the Irkutsk railroad station, on 
the fourth day of a 5,800+mile journey 

acivostok, But the 

station clock shows 4:30, For locomotive engi- 





from Moscow to ‘\ 


neers and Acroflot pilots, the eight time zones 


Nearly blotting out the sky of Novokurnetsr, 
smoke pours from the MK steel mill, butlt in 
the 1930s during the rule of Soviet leader 
Joseph Stalin. The pollution ts blamed for a 
host of ailments in the citv, wihtich ted authori- 
ties to close part.of the facility. Citing a siur- 
plus of steel, some argue that the plant should 
be ahut down altogether. 

On aimuddy, unpaved street in the mew city 
of Neryungri, children of coal miners play near 
a fire-prone wooden house, Health hacurds 
anid substandard housing, along with the tack 
of such necessities as soap, led to a strike by 
coal miners in the Kutbos region (for right). 
The strike spread throughout the country 
before concessions were rranted. Despite 
forernment lows banning such strikes, some 
miners struck again and tried fo oust the 
Conumunmist Party union leadership. 
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Lone suminer devs of Siberia’s nortivern lati- 
tides attract sunbathers to a beack onthe Ob 
River near Nowslbirskh. After the clark orl 
bone-chilling winter ends, Siberiimnes relish 
their all-too-brief stretch of warm weather, 
taking to the outdoors for camping, boatinp, 


Hahine, ond barbecwes. 


Oh yes—a few cays after [ left Neryunen, 
NWikolat and the other coal-mine drivers went 
on strike again, complaining of muddy roads 


TOMEDAY locamotives on the Litt BRAM 
may toot in the city of VYakuisk, 500 
miles farther north. The route would 
pass through goldfields and to the east 
of diamond mines; the Yakut Autonomous 
Republic is rich. “But Moscow never gives us 
a drop of anything in return, said one more 
ANETY man, & Yakut journalist 

So the territory has remained largely empty, 
tts capital city a backwater. Its lifeline is the 
2,653-mile-long Arctic-bound Lena Eiver 
Late into a summer night I watched small 
SHIPS unloacing cement and other freight Al 


Yakutsk: come October, ice ha 








tecargoes, and 
VYakutsk goes into prolonged hibernation in 
some Of Siberia’s coldest weather, with tem- 
peratures cropping to minus 83°F. 

On a snowy October evening I reached 
Norilsk, 1,250 miles northwest of VYakutsk 
Before passengers left the wide-bocdy Ilyushin 
jet, cuards boarded to check identity cards and 
travel documents. Norilsk was still a closed 
city, even Soviet citizens needed special per- 
mission to visit. I'm told Twas the first West- 
cm journalist to set foot in this infamous 
ex-fulag site above the Arctic Circle. 

AS winter sets in, the tundra s vivid green 
faces to white on gray, Norilsk itself offers lit- 
Ue visual cheer. lts core of Stalin-era butlelings 
with their wedding-cake embellishtnent rise 
not from lawn but from asphalt. Gardening i 
hopeless; if frigid temperatures don't kill your 
roses, Sulfur will. It comes from three smelters 
nrocessing ores containing nickel, cobalt, cop 
ner, and other metals 

Nonlsk welcomed me hospitably, with 
memorable feasts, as if there'd never been a 
(old War— and as if Norilsk wae not a source 
of militanly strategic metals, [ found people 
invariably proud that they'd accommodated 
to the hostile environment. Many have lived 
here a dozen vears or more. Yelena Kalinin- 


skava, for one. Tough, enterprising Yelena 





Stolid apartment houses tower over a tradi- 
tional wooden home fallen into disrepair 

in Yokutsh, capital of an autonomous republic 
the size of India. Because of the city’s perma- 
frost, earlier hich rises shifted and cracked 
several times before builders devised a more 
stable construction method, 
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Jockeying for position, competitors roar over a 
field in Neryungri during.a raucous game of 
motoball. Combining cycling, soccer, ana polo, 
motoball features two teams of five players 
each that try tor punt « a 16-inch ball through 





late 1920s, the enced coupht on during the 
1860s in the Soviet Union, which now fields 
the world's best teams. 


people trooped out of the little studio at the 
Dialog video hall, seemingly satisfied that 
they'd potten their ruble'’s worth of escape. 

Dialog also rents videos; it has Star Wars 
and One Flew Quer the Cackoo'’s Nest among 
its 500 tides. Svetlana Zaiteova, who's in 
charge, estimates that there sre-a thousand 
video players among-the nearly 300,000 citi- 
zens of Nizhnevartovsk. She considers that a 
lot—" People live better here.” 

“Here” ts about the middle of §54,208- 
square-tnile Tyumen Oblast in western Sibe- 
ria. Every Nizhnevartovsk family would own 
a VCR if there were VCRsto buy, for Tyumen 
is awash in rubles from-gas and oil, Drilling 
foremen earn a thousand a month, five times 
the average Soviet worker's pay. 

Amid the bogs and meandering rivers near 
Nizhnevartovsk is Lake Samotlor—“dead 
lake” in the language of a local people, the 
Khanty. After 1969, when the first oil well 
gushed, Samotlor was anything but dead, 

Though the easy oil ws gone, the Samotlor 
field still delivers 780 million barrels a year, 
the highest production in the worl. 

Knvironmentalists say millions of barrels 
from this and other fields in Tyumen Oblast 
are spilled and soon reach streams that are the 
lifeblood of fishing communities, 

A hotbed of protest is Salekhard, 700 miles 
down the Ob River to the northwest. A-small, 
old city built mostly of wood, Salekhard strad- 
dies the Arctic Circle at the river's mouth. 
“Ten vears ago the Salekhard people used to 
catch 150 tons of sturgeon,” fisheries officer 
Evgenii Lebedev told me. No more. “Stur- 
geon feed on the bottom where heavy oil set- 
tles: The fishery is dying.” 

Much of the oil, say other critics, flows from 
fuptures—hunedreds a vear—in corroded or 
carelessiy laid pipe. A Salekhard official 
declares: “They are poisoning us," 

Heavy metals and other industrial waste 
from the south, as well as pesticides and hu- 
mansewage, ack to the sad picture of the Ob, 
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probably the most polluted river in Siberia. 

In the 1980s the push for energy reached the 
emptiness of the far north, Soviet oil reserves 
were declining, and the coal industry seemed 
incapable of increasing production. Fearing a 
crisis, Brezhnev drove drillers northward to 
get more natural gas. Millions of tons of equip- 
ment were freighted by air. Perhaps 75 billion 
doliars was poured into the crash campaign. 

The gas brigades spawned Novyy (New) 
Urengoy, a company town near the Arctic Cir- 
cle. Novyy Urengoy is still raw after a decade 
of boom, a mixture of high rises anc shacks. 
With virtually no roars, only 200-of the 94,000 
citizens keep cars (though many garage one on 
the mainland). 

There are roacis, of course, leading to drill 
sites. I went 20 miles across the flat snowscape 
to Site 2234. Power lines soared over patches 
of stunted birehes and larches. On the horizon 
gas flares burned, easily visible in the pale 
sun—so low that at 10:300n a February morn, 
aman’ s shacdow stretches a hundred feet. 

There are 1,400 wells in the Urengoy pas 
field. With adjoining fields it yields 14 trillion 
cubic feet of -gas a year—two-thirds of all 
Soviet production, 

Novyy Urengoy can’t house all the 65,000 
workers who are needed, 50 Petva [vanesh- 
chev and 15,000 cohorts Oy in from Ukraine, 
the Urals, and other regions, bunking in trai- 
ers. Petya works as acdriller 12 hours aday for 
two weeks, then goes home with 600 rubles. 

I met him up on a rig, where he fitted one 
section of drilling pipe to another and watched 
the string vanish into the well. The tempera- 
ture was minus 4"P; ice woseverywhere. Petyo 
wore grease-smeured coveralls, and three 
more lavers beneath “If I didn't like it, I 
wouldn't be here," he said with an easy smile. 
Work doesn’t stop until the temperature drops 
tominus 43°F: lowerthanthal, pipe may crack 
if struck with a hammer 

Alaska’s Prudhoe Bay never knew a furrier 
bunch of roughnecks than the Novyy Urengoy 
itincrants. No need toshave out here. I suspect 
that for 26-year-old Petya the raw conditions 
explain how he describes his job: “romantic.” 


 EADQUARTERS for the Arctic gas 
development is remote Nadym; 
transport to its outposts is by the 
. orange-and-blue helicopters of 
Aeroflot. The Mi-8 has 22 seats arranged 
around a 25i+gallon inboard fuel tank. On 
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[ apoke to the brigadir, Pantelevw Taro, a 
round sausage of a man. “The 


SH ilecl bn ‘vil " he siiicl Wie {iri lost aT 


natural life.” Swarms of mosquitoes found 


Wie 171 


Wo Nentay wants to work in the gas fields 
Panteley continucd, not even swatting 


“We'd rather learl ourown lite.’ 

“Wwe tion t need these burdings, a Went, 
woman exclaimed. “Why are they doing this 
tous? 

Lhen | reboarded and watched the tents 
vanish, Soon was looking at the buildings she 
poke of—inanew gastown, Yumburg, onthe 


(7UlT ot the (Jb 


HE NENTSY have «a way with name 

Yambure means “messy place.” It's 

not ist the rusting tunk aroun the 

prefab builchtings that makes the old 

name fit so well, Its the myriad tracks across 

the: tundra, and the pools and canals where 
permafrost has melted 

Engineers aciol they cid things wrone fis 

they crash-developed Vamburg. Drilling 

bevan before insulated roacds were laid. “Thi 

workers Weren t supposed to drive bWwite on 

the same track.” g boss said, “because three 

passes Will cut the tundra, and it takes: 


red years to mend.” Apparently a lot of 
| Ld ra P 
VOTKer Coun t coun 
Che engineers also did some things right 
| LE ! a be wit ri y aT hes ei lc ip? I fi La Fl ral 
1 | ker eon dT ememial Aa 
LEA wineie Worker BLA T PATS 
nePeCIng hools ancl sach. thus realucing @orn- 
fttruction. And they prefabricated some ot the 
Heavy @ juipment, culbngdown the number ol 


workers on-dte. Then they bareerl it to near 
the site and crageect i imi lace over the 


Attracted to ao distant fond by tts huomeer for 
workers, a Vietnunicse woman froternizes 
with a Russian ata tectile miliin Chita (above 
left). Inthe same city Totvano Lokasheva 
prepares to fake the stage during the first Miss 
Siberia combest, Rat (here iw litte cliamour in 
the lives of most Siberian women. Thotgh 
thetr hustunds draw good aclortes working 

an the rotlroad, the women of Rerkakit (right) 
find fw opportunities to acquire even basic 
needs in their town of rude shacks 











His fury leashed by a tether, a brown bear charges a husky being trained te immo- 
bilice the animal by biting its hounches. In a gentler pursuit a Khoakass former 
near Abokan drives his sheep home across the endless ateppe in a land that, despite 
efforts to tap its riches, is still defined by tts astonishing emptiness, 


National Geographic, March Loo 





winter ice, to reduce scarring of the tundra 
Messy Place will soon yield seven trillion 
cubic feet of gas a year 


FLEW AcROSS the Gull of the Ob ta the 
Yamal (“ultimate land”) Peninsula ana 
landed at Sevakha("gut,” for the nearby 
river opening). Beside this town on a 
windy blutf the Ministry of (il and Gas Con 
struction had set up another headquarters 
Aumid the mud of breached tundra were crates 
holcing prefab buildings, trucks, spare parts 
Westward across the Yamal Peninsula’s 
vivid green stretched more scars. Travel over 
bare tundra wasn't prohibited until last year, 
and the Yamal suffers from the Soviets’ inal 
ity, thus far, to produce vehicles with soft, 
oversize tires that inflict its damage 
(on the peninsula's western shore by the 
Kare Sea, where drilling would commence, | 
caw barracks anc other facilities joined by ten- 
lane tracks 
The Yamal Nentsy, just 5,000 people, have 
already lost a staggering 13.2 million acres of 
rrazing lands. Now that their protests have 


Seri. im from Lie Cag 





been heard in Moscow, they ve been promised 


all manner of good things; from paved roads 





ers have shown 
them a drawing of a big steel cabin walking 
on hydraulically operated stilts; the engineers 
say tt could bring such amenities as a canteen 
and beauty parlor to remote reindeer camps 
Really? From & ministry that can’t even get 
off-road vehicles with soft tires? 

Western economists say the Nentsy may 
have to settle for roads and promises because 
the Soviet Union sooner or later will need the 
VYamal’s pas. There are trade-offs, of course; if 


to new schools. The gas builc 


ras replaces coal in polluted cities, the air will 
be Clearer for other citreens 

NO Sittin ever told me that his realm 
should be independent of the Soviet Union, a 
status that is desirect by activists in the Haltic 
republics antl elsewhere. What Siberians do 
Went 2a new deal: more say in local matters, 
am that gives then 
way of life its meaning. Win ofr lose, the 
Nentsy, the people of the reindeer, have 
helped awalen the sleeping land,” usherme 
in adifferent future ‘a 





more protection of the 
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Last Days of the 
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tion. A tangled mass of 
ayal rid fl vit ite ine tre [ie i 
ting, wid scrap metal. A ten- 
foot-nigh fence of faded wood 
Nervy-lookine soldiers, leather 
bected oftieers, and pealice clive 
This 8 -Perm 35, tucked tn the 
Ural Mountains some 200 miles 


east of Moscow 
Por full day in piv, irom 
iim. until 10 tom... our team 


| 
tre fit the lost Seviet labor camp 


beet Prey il Celine, 

Ti ‘| 

im bask Fid l i LEMONT Lert ({t} [ay 
‘ch hale aber ee DeEVon ofthe 

a | : f | if | a | a 
LOPE Re t LAGE: ee eo | 
upon a room devoid of suntieht 
LT i ' bs 
When we entered, Ruslan Keten 

I : t iF ~ 

hiey, tar bett, and Aieksanay 
| rea brdeny i hi cli ry rl Wert CHT 
. | i | . : = q . . 7 
nol Deneve apt il nav WT an 
ed cl Ws With Your Visit. OV 
1 = - 
i@eoly we are touched by yout 


OTe Da 











if SIN Whe an enormous, 
flabiy man with 
= eiall eves and puih 


evelicds, whoa Seemed to have 





long Heo OSE eres! in CYEry- 
thing but food.” This Natar 
Sharmansky, former inmate of 
Perm 35 (page 47), described 
Lt. Col 
atcenter), in Fear Nok 


Nikola (hein (below, 


Jain was there in [O72 when 
the small labor camo was picked 
to specialize Int politi fi) invecar- 
ceration, and be will no doubt 
be there when it closes ifs chor 
Dunne the early 1980s he had as 

Fr 


many as 270 see, prisoners. In 


December OSS there were 62 
In July only 35; There have 
been no new arrivals for the pasi 


The heutenant colo 


three years 
nel apprehensive that Perm 35 
will be phased out before tris 
PereMment in TWO VES 

We read Bin the mame s of 
reported Prisoners, 

‘Hillel Burton?" 

“Set free.” 

“Viacimir Poresh, a Lenn 
grad Christian?” 

‘Set iree in 1987 

‘Leonid Lubman?” 

*Present.” 

"Rohdan Klmchak?” 

“Present.” 

Sixty names, calfecd up one 
after the other, We fine that a 
distinction is made between war 


CTIMiNS, nore of less PPRUIbE 


Hei, and “others,” many of 
whom tried to leave the country 
iiewally 

We had entered the camp 
throurh armorciod doors (lar 
lett and electoic tates. Por half 
an hour we chad not hear a word, 
noteven a monosyllable, onls 
Tht mononous humming of 
ciectnc razors and the noe of 
shutting doors. The stares were 
terrible, broken. Some prisoners 
passerl in frontef our cameris 
over and over again to capture 
our attention, (thers were 
hugging the walls, 

A tall young man wee reciting 
Bible verses at the foot of his 
hed. His neighbor was. making 
his beck. He had switched over 
to the weuraAvare during the 
Afghanistan war. “He wae 
lucky that he wis notshot,” 
one officer told me 

Cificer Nureev (left) led pris- 
oners toward the workenops. 
Able-bocdted men work ¢ient 
hours a day, Six days a week: for 
250 rubles (40 U. 5.) a month 
Haliis taken for board Being 
productive t paid off in money 
or by reducing the sentence 
Relosing to work is pa of by 
punishment, sometimes even by 
the infamous sfise (top right), 
an unheated, four-by-eight-foot 
cell with no blankets for the 
wooden plank beech folehedt 


smainst the wall 
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Phe olton cel fe share 


ric APLereniey 


pages 40-41) has three iron beds 
I -. : eas. = TT Fs . 
i] Lil | id ATT a | SNe L i rey} 


| b. 
nagazines and a couple of book 


chamber pots in a comer, and 
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ws Eno OT Loh Wwe 
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WS Ol OW chert qnee wilh 
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Lung hi pire Ty Witte SItTeneen 
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rr ae i hoine) wieher| 
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eo a I mira | i | j 
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denounced the food 


he 
This stinking meat t& inecli- 


ma Lore | i= re 
tel if | | ' 
ELL # il hid bh Ohta 
hes Winch inte Aornrheaee can 
his metal bowl inte the kitches 
a. } 
Doree other prisoners followed 


he oth 


ey WT ee Til re aL it Mee 


his exer pli rs put 
nnd Clear borscht 

Liubmn, an economist, con- 
siders himself a prisone: 


: Dr . 
CORSON re nsec Pre TMS Ss Le 
in emigrate to [srael, he sent out 


Bb TEAST On the econormi 


roed Wire 


rr cris, 
Bohean RVC rs 


Crawietl (hrouen Dba 
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the rogm, Rivmchak, 1 yeterin 
Of AGB interrogations, sat 

laurn without hesitation. Burt it 
[he camp clrector s presence fi 


bon We Lot torture OY IPcezineg 


stillexists, Ae concedes that 


humaer tortures howe ceaseci. 
f - 4 FLLae of ra 1 
ul he carries a hunk of bread 
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ORMNING ROLL CALL be Inu? Ina, the young, pray 








The most depressing eved Jewish girl with whom be ae | 
of camp routines exchanged letters for years 
Faces are tense, suspicious. No before finally being allowed to 
one knows who has been turned marry her? Ina whe gave him a 
into an informer by the ROB daughter, Jeanne, whom be has 
For Vadim Arenberg (above seen only once in her three vears? 
left foreground), imprisoned in He made a puppet for his 





L979 for planning to cacape from daughter, be tells Ina, but the 
the Soviet Union by hijackina camp fuards smashed it to 
un airliner, the dream of free nieces. [t could have contained 
dom came trie on September a secret message, they said 
7, 1989. Carrying a sailor's bar Now that be is a free man, 
and two big wooden suitcases Vacim has decided not to leave 
he embraced his family (right, the Soviet Union after al! but to 
untble to believe he was finally tetile his family in Kharkov and 
on the right side of the electric Open i Hebrew school. He pray 
PALES Gl Stee! doors that the years c 

t_ould this smali dark bundle PCr 
of woman (above right} really have stayed behind? Never 


ity Neatreneal Geograpliis _iforea Teen 





fa cE pry er Eee Crulge? 








Perm 45 revisited 


“The longer f look, the more 
the colors strike me,” says 
Watin Sharunstcy, ecamin- 
ing photographs for this 
article ot his home in Israel! 
with fis wife, Avital The for- 
mer dissident wis released 
from Perm 35 in i986, “This 
wes od world fT combed ory 
see—and still only see—in 
hieack anal white.” 

A prisoner for nine yours, 
three at Perm 35, Sharansky 
spent long periods in solitary 
confinement for tris resis- 
tance and jumerer strikes 

“Just look ot thot bench” 
he scys, potrting to the photo 
of the shizo (pidge 43). “In 





ty time Mere wos just a 
piece of wood to put the 
bread on. Had there been 
the bench, TF could have toin 
down. We weren't allowed 
to lie on the floor.” 

His fellow times were 
the most diverse imaginable, 
he coves. “Their lowest 
common denonrinator was 





hatred of tie AGB, Thro 


tat we were able to bridge 


the gop of our antogeniam,” 

Such pictures pronipt 
strong feelings, he says. But 
an enetional recetion wold 
bea mistake. “If you look 
more coldly at these photo- 
graphs, you can see the old 
mechonisnis af work at the 
hort of perestroika. They 
could close down Perm a5 
fadioy, but no democratic 
institution exists fo prevert 
(hs epee homer.” 


The Gulag 


Remembered 


VAN LED THE WAY. Beside 
Lake Lama, an hour's flight 
from Norilsk in the Siberian 

Aretle, be marched across the 
snow, shoulelers squared, as if 
again a Red Anny sergeant. But 
today Ivan carried a shovel. 

He cleared snow from a 
shimp, revesling a paper, under 
giass, with bali a dozen names 
Croypponei le), 

In many Soviet cities cam«it- 
tees ore plannine memorials to 
the Victims of the gulag, the ys 
tem of fags, or camps, for which 
Siberia is synonymous. Joseph 
Stalin sent 17 to 25 million (or 
mate) to labor camps from 1928 
until has death in 1953 

Ivan Sidoroy was for ahead of 
the memorial planners, placing 
his simple tibule two decaces 
ago. [tas more than what bas 
marked mast praves; likely, a 
tin-can lid with a stenciled mum- 
ber did the wh Or boches were 
tossed anonymously into pits 

Fourteen army officers from 
the Baltic States—“sent here 
because they weren't trusted,” 
Ivan said — were interred near 
Litke Lammain 1941-42. They 
were building a factory to extract 
vitamins from fir needles. But, 
malnourished, they died before 
the factory produced. 

Ivan survived perhaps because 
he wee younger—25 when 
wounded in the Soviet-Finnish 
War of 1939-]940, Wounded 
and copiwred. He considered 
suicide—“(Canture was bad in 
Stalin's eyes.” Repatriated com- 
rages who surrendered without 
fighting faced the firing squad, 
Ivan, got soldier, wot off light- 
iy: five years at Iabor 

OWT he was taken to Norilsk, 
Where Mines and a smelter were 
being developed and where, 
recalls another survivor, guards 
shot 30) set#:—prisoners— daily, 
“ust to frighten the rest of we." 


+5 


Staregering accounts of the 
lags reached the West in the 
l\970sin Aleksandr Solzhent- 
tsyn's Gulog Archipelago. 
(slimoses of Stalin's terror 
appeared in the Soviet press in 
the 1960s, but then a curtain 
dropped. Now, with elisnost, 
Soviet jours publish solzhe- 
nitsyn's work. and ex-prisoners 
feel free to speak 

Coenthr eg Borisov recounts that 
life looked promising in 1941; a 
peasant's son, be had won 0 
seat in the Leningrad Theatrical 
Institute: Then he opened fis 
mouth. Seeing a man in Amert- 
can boots, he pronounced them 
hetter than Sevier boots. He 
described village store shelves fs 
enipty. He quoted Victor Huge, 
dubbing soleliors “pun meat.” 

Borisov knows the student 
who denounced him. Prosecuted 
for praising capiinlism, 





CATT SC POS Le PS TAAnCe? LADOS 


CiePE GC A eT Oe 
discrediting Soviet power, 
demeaning the Red Army, and, 
worse, attending a meeting that 
discussed killing Stain ("They 
just dreamed. that up’), he was 
sentenced to ten years’ labor 
plus five of village exile. 
Pathologically suspictous, 
Stalin expanded the tsars sys- 
tem of exiling troublemakers to 


Sibert. Ae began to eliminate 
his enemies, real of imagined, 
purring Communist Party 
offictals;-scientists, managurs, 
writers, and, finally, in Soviet 
historian Roy Medvedey's 
words, “anvond he didn't like,” 
By 1936 the “preat terror” 
stalinect the lanc: more than a 
million executed, perhaps seven 
million in camps (graph), 

Drenched in fear and propa- 
Banda, the masses applauded 
the elimination of “enemies of 
the people” and “wreckers” of 
the five-vear plains leven peas- 
ants who stole potatoes from a 
collective farm), Citirens 
denounced bosses, friends, kin, 

Denitri Mikhsiloy's “crime” 
olen was capture —by the Ger- 
mans in World War fl, Freee 
from Buchenwald, he returned 
to Leningrad thinking We'd seen 
the endl of terror. Instead he got 
25 years. In Archangel Oblast 
he cut tiomber. It was hell on 
ice¢—“God created the earth 
anid skies, bul the devil created 
Archangel.” 

After the war the lags swelled 
with Crerman and Japanese 
POWs, Soviet citizens who had 
fought or were forced to labar 
on the German side, and Rus- 
sans, Ukrainians, and Balts 
who had fled Soviet rule, Moose- 
velt and Churchill had agreed to 
rmiturn Soviet citizens found in 
Western Europe; two million 
were handed over 

Lampe spread across the 
soviet Dinion (map). Prisoners 
dug canals, Inid roads and rail: 
romds, farmed, mined. They 
died of malnutrition, tuberculo- 
S15, execution—about 10 percent 
or more a Vvear. Historian Med- 
vedey puts ital 00 percent in the 
frst years of World War IT, 
When rations Were cut and work: 
days stretched to 14 hours. His 
father, an army officer, died un- 
cer such conditions in the clread 
ed Kolvma River mining region 
4,500 mites east of Moscow, 

Mectyedey and Western expert 


National Geographic, Murch 1900 


Robert Conquest of the Hoover 
Institution estimate gulag deaths 
hi SE Ve Lo Te milllhen with 
another ben million dying from 
mass dislocation and fumine (of 
ficlals bore off the grain harvest) 
ae Stalin crushed the peasantry 
in the 1950s. Millions more sul 
fered; for exmmpic, Ukranian: 
ar Poles-exilecd to Kazakhstan 
An amnesty in 1936 enabled 

many zeks to resume their lives 
i theate: 


Learn Borsey became 


cirector. [van Sicloroy became 
Nomisk s crvi-cdelen 


Even today 


OL Stalin passes ivans tip 


é& chive 


no condemnation 


W he A Cw a VOOR: stalin ¥ iL 
[TH] +e Ber he 


Aeronautical engineer “Ahek- 


is for many still 


sandr Zorokhovich will never 
forget his American 
French topeoat, Down On & 
prewar trip to engine factormes 
abroad. Denounced by 7 
friend, he drew & ten-yenur sen- 
berice in the Urals 

Today he wonders what fis 
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Lite COMMA GIvisions 

With generals we might not 
have had a four-year war,” Ware, trade embaroes 
Liguidation of millions of cits hatred. We are all Silalin’s 
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The Golden Hoard of 


BACT RI 


By VIKTOR [IVANOVICH SARIANIDI 
Photographs by 
LEONID BOGDANOV and VLADIMIR TEREBENIN 





All that glitters is truly | | HE DARK PERIOD, it was called—the shadowy 
| gold in the grave of a two-century span between ancient empires in 
young woman (opposite), the land of Bactria, on the northern plains of 
perhaps a princess of eae 
| sagan Bactria, in north- today’s Afghanistan. 
nistan. When our In the rainy fall of 1978 that darkness lifted. 


joint Aibptil Aerptat Digging in an unassuming mound known as Tillya Tepe, 


in 1978, we found 20,000 the “golden hill,” we chanced upon the graves of eight 


os sarees among ancients who had lived within that unknown period 
: a i i , a al Le 
eto ahgios il a ne it pp Some 2,000 years ago. And with their bones we found the 


a period 2.0001 wealth they were to carry to the afterlife—more than 
sons ar grant SAKE owt. 20,000 artifacts, mostly crafted of gold and semiprecious 
Now these treasures face = == stones—a treasure of such artistic and descriptive rich- 
y Pees oo, with ness that to speak of it was already to begin to understand 
the aftermath of civilwar, that distant time. 

But before we had a chance to make plaster copies of the 
pieces, before they could be studied or displayed, war 
and confusion closed on Afghanistan. Today the price- 
less hoard from Tillya Tepe isin Kabul, but its condition is 
unknown, and scholars have no access. My efforts to 
have the trove fully safeguarded have so far met with 
_ disappointment. 

Two eventful decades have passed since | first 
went to Afghanistan from Moscow's Institute of 
Archaeology in 1969. We arrived as part of the joint 
Soviet-Afghan Expedition to examine the antiquities that 
lay beneath the fabled Bactrian Plain, once an important 
crossroads on the great Silk Route from the varied lands of 
the Roman Empire in the west to the Chinese cities pro- 
tected by the Great Wall in the east. We based our camp in 
Sheberghan, a large village set on the dry plain between 

the bleak foothills of the Hindu Kush and the desert 
valley of the Amu Darya. It reminded me of home, 
for] was born in Tashkent, in Soviet Central Asia, 
where my father, looking for a more meaningful 
life, had immigrated from (Continued on page 58) 
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It came as a kit, this elaborate gold 
crown =p ida erie 
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are slotted into a headband. A princess on 
the move could disassemble the crown, 
lay it flat, slip it into her saddlebags, and 
be on the road in mere minutes. 
eres i ate Sifects frond oe Taye 
Thtre mported from faraway p ces 
alon the Silk Route, but much of the 
local artwork, like titis crown, was a 
cultural hybrid. Bactria was autonomous 


in the path of Alexander the Great, and 

ab rs engines ore asni if 
ans who swept in the north to 
in the Dark P the time of these 

burials. The gold crown testifies to the 





high rank of women in Kushan culture, a 
because I thought the crown, one of the 
ntost important artifacts, was missing. 
Leases sss if, flat, in a box I 
had not searched eit was reserved 
for small objects. 53 
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Horned glory 


Details breathe life into a Greco-Bactrian 
ibex, part of a ceremonial diadem. Rings 

under the hoofs once attached it to a base. 
Early Kushan, heedless of Greco-Bactrian 


Local gold from Bactrian rivers was made 
into a necklace of hollow 
painted lvory beads, 
in Grave Two. Gold grains were pains- 
soldered on aj 
each bead were joined. The 
that once held the necklace together 
had ee ant ee eee 


and black- 
on a woman 


the hemi- 


Cupids astride dolphins 


Curly-haired cupids on a dress clasp 
appear distinctly Greco-Roman. But 
scales on the whose eyes are 
inset pearls, reveal the local goldsmith’s 
ignorance: Dolphins have no scales. 
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Familiar yet exotic, the figure of 
the Greek goddess of love recalls the 
soft sensuousness of Greco-Roman 
sculptures. But the wings —never 
seen on Aphrodite in Greek or 
Roman art—stem from ancient 
Bactrian tradition, and the fore- 
head mark is imported from India. 
Bactrian art in the Dark Period was 
seldom re; patrons of the local 


the bosom of the young woman in 
Grave Six. 


Goddess Anahita 

On @ temple pendant Anahita rules an 

cr of fanciful creatures in her 

realy ‘sea, land, and sky. Her classical! 
| suggests Grecian influence; the 


Linen people ara EF rT a4 a 
fear meniber exc 
Grave Two, The daria 
sles tad been dug down 
rong bble and ancient 
temple Walls tal were 
wareloted to the eraves 
themselves. Though local 
farmers knew Hie mown 
as the they 
Pte forgotten why. Onc 
Field 
nice had footed tt, and 
reir nearty (urrowus TCE 
filled with thin inl i plate - 
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SERRE 5 PAS RES Bactrian baubles 
Hearts of turquetse 
decorate hallow 
gold beads, once 


part oF a funera ry 


as works of authentic art 
Ewen artitacts that looked 
(srecian tacked the beeline (if 


{reek r F 
Jes ol necklace. 
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Signet ring 

Pins coidely chiseled Greek 
Givdiless of tide carrice 0 
Hiicld amd spay itera’ 1s 
written in reverse, to ere a i 


— ee 7 
T POSTE tree 
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Cosmetic pot 
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Antelope 
bracelets 


Wecks stramn and 
eyes bulge as four 
stylized antelopes 
with hirguoise ears, 
hares, and hoofs 

al i rit fc ro meet 
around the worst of 
the deceased moble- 
woman 1 Greve 
Ped, Antinials con- 
forted for artisth 
curses are charac: 
teristic of Siberian 


and Scoythtan design. 








Dust to dust... 
gold lives on 


[ THE BOTTOM of an 
. unmarked earthen 
nit two meters 
down (left), a 
hoard of gold reveals the sta- 
tus of a Kushan noble- 
woman, perhaps 40 years 
old, found in (srave Two, 
The wooden coftin, whose 
outline remains, once stood 
on legs but had no hd 
When the woman was bur 
ied, a shroud spangled with 
told disks was wrapped 
tightly around her body, On 
one finger she wore the sig- 
net ring seen on the facing 
page. Her jaw was bound 
with a broad gold chin stay 
On her breast lay a Chinese 
mirror (like the one shown 
on page 61), seen here asa 
half-buried disk 
In the detail below, ante- 
lopes from the bracelets 
shown opposite peer from 
the soil, One still encircles 
the wrstbone, the other lies 
by her upper.arm, Botn 
bracelets show strong si@ns 
of Wear 
(sarave [wo was hollow 
until the wooden planks and 
leather hides that supported 
the earth above collapsed, 
compressing all into a jumble 
of bones, wooden scraps, 
and artifacts that took 
months to sort out, Every 
spangle, every pattern, every 
layer of wood dust was 
painstakingly analyzed, To 
complicate matters, the dead 
woman wore four or five lay- 
ers of clothes, most with 
their own opulent style of 
embellishment 












Showcase necklace 


Dotlops and teardrops of garnet and thir- 
guowse wired to gold disks radiate from 
fhe necklace of the noblemoman in Grave 
Five. She was bored with fitle other gold, 
ast! hoemphasice this, ler greatest trea- 


Sra’. Tite Heck la PRS seien fit faery robe, 













Lidded gold jar Story in ivory 


Lavrel feares wreathe Heir tay Corl y Taghients remain of at tory 
around & Gold cosmetic pot of Grerco- comb and a story etched into it, Thy 
Konan tiflience. The nandle of the lid comb iy lave been browelst from 
(shaped fike a pomegranate. A fine lndia te Bactrhia, where if was burned 


Pod chain links fop to bottom. as part of a noblewoman's toiletries. 


Treasures for 
all humanity 


OLDEN CONFETTI 
thousands of span- 
gles were stamped 
out to enrich the at- 

terlite of the d ag a rted. Each 
Platelet weighs next to noth- 
inv. In 19/8 a pockettul of 
them mizht have bougnta 
new carin Kabul, and the, 
sorely tested the honesty of 
impoverished Afghan work- 


ers on our site. AS s0on as 


mold i £oo3 ti ru nd f thc is 
turned suspicious of foreign- 


ers, and soldiers kept a-con- 


stant vieil. A bwo-man 
team—one Sovietand one 
Afghan—was assiened fo 
each grave, and their tallies 
of the daily findings had to 
match pertecth, 

Cur expedition lett the site 
on February 8, 1979, and the 
whereabouts of the treasures 
became an instant contro- 
versy. From the moment ol 
discovery there had been ru 
mors that the gold was being 
spirited out of Afeharustan, 


Ls ap en 
€VENT TREN tO re LLP el 


a 


Union. As leader of the ex 
dition, | can reassure the 
world that the treasures are 
shillin Kabul 

What happens to them now 
is of concern to the inter 
national community. | feel 
that these artifacts deserve 


the scrutiny 


throughout the world for all 
the priceless knowledge they 
reveal, [heir story ts not just 
Aighan, mat just Soy let OF 
Greek. They write a specail 
chapter of history, and they 
belong to all humanity. [) 





mericas 





A gigantic figure called the Owl Man, __ celebrants seeking communion with 
sll visible after 2,000 yearsona the divine? In the Andes today 
dry hillside near Nazca, Peru, points —_ people tread such sacred paths with 
one armtoearth, the otherto offerings to mountain and sky 
heaven where the bright star Arcturus — gods, an action duplicated by a flashlight- 
trails across the sky in May. Washe — carrying walker in this time exposure. 
meant to be an intermediary between ‘Intense observers of the stars and 
two realms, a role planets, ancient 
assumed by the owl evitastetic we (aves) ows! 
and the owl shaman elaborate rituals to 
in Andean lore? Or assure their place in 
were such effigies — the cosmos and bring 


and the adjacent order to their lives— 


arrow-straight Nazca a field explored by the 
Lines—used as ritual new discipline of 
walkways for archaeoastronomy. 





By JOHN B. CARLSON 
Photographs by BOB SACHA 
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Anasazi 
astronomy 





ers of the I!) th century A.D. 
In shape it duplicates the 

circular sky. Its main door 
faces celestial north, that 





them. Each believed its 
people came from the 
earth and resided al 

the center of the 
Universe. 


centered on a tiered pyramid, 
rested on. a crocodilian in a 
with a color; the center was 
a fifth direction. Four divine 
beings held up the dome of 


$1 


apping the cosmos 


Pre-Columbian Americans left no definitive charts of their 
universe: Clues from iconography, ethnology, and archaeology 
guided these reconstructions, To each culture the universe 
"ehcompassed sky, earth, and underworld, Bech saw celestial 
bodies as Living beings that influenced 
humans and could be affected by di 


heaven, shown as a bwo- 
headed dragon whose body is 
a aky band of celestial sym- 
bols. It arches over the moon 
bit discerned tn the moon's 
face—a skeletal Venus, and 
the sun god. The stor cluster 


Pteiades is a rottlesnoke toil. 
The creation of the sun and, 
probably, the planet Venus 
wos explained by a tale of Hero 
of Death in a series of ball 
became those celestial bodies. 


Portrayed as a sand paint- 
ing, the world view of Diné— 
“the people,” as the Navajo 
oll themselves—centers on 
the family hogan. The first 
hogan wos built at the place 
of emergence of ancestors 
whe traveled through three 


through « hollow reed into 
this “glittering” place. Each 
acterized by a color, sacred 
mountain, time of day, and 
holy person. Guarded by 

a rainbow god, the sky 












sparkles with constellations 
and the Milky Way, repre- 
sented by the band of crosses. 
blue sun ond white moon. 
Beyond the aky lies a land 
(ellow) and Big Thunder. 


universe centered on the 
Temple of the Sun at Cuzco, 
Peru. In one origin myth the 
Inca people came from three 
cores; in another they rose 
from Lake Titicaca. The 


straight red lines shown are 
ceques, connections to sacred 
formed borders of the quar- 
tered Inca world. The Milky 
Way flowed into the under- 
world and, returning, 
brought dark, fertile mud to 





Hoe sky, forming patches that 
resemble animals, such os 
tindamou bird, mother and 
baby oma, for, and another 
asa male pod, the moon as 

a female. 
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At winter solstice the sun 


rises near Wijifi Pueblo in 
Chaco Canyon behind a 
sandstone pillar that prob- 
ably served as a colendur 
morker for the Anesasi and 
the Navajo. Rites assured 
that the sun on the shortest 
day would not disappear 
forever. 

The sun passing directly 
overhead marked ao Rey 
date in the tropics. At 
Mochicaleo, Mexico, an 
cighth-century stone-woalled 
shat directs the sun at 
zenith on May 14 to the 
floor of an underground 
chamber (facing page), 

a phenomenon meaaired 
by Stanistaw [woarniszewski 
and fis wife, Gabriela, 






ITH AN EXCITEMENT born in my first childhood visit toa 
nlanetarium, I gazed up at the star-filled dome of the 
southern Hemisphere's early winter sky. The great 
square of Pegasus stood high in the north, while the red 

, @ planet Mars coursed in Aquanus, Aquila the Eagle, with 

its eve the brilliant star Altair, bobbed in the spectral river of the 

Niky Wav where it arched acros: the horizon 

[ hacl come to Machu Picchu, a sacred site thought to have been 
one of the estates of the Inca king Pachacutt, to watch the sun rise on 
the June solstice, shortest day of the year there. Four companions— 
guide Rita Barrantes, Inca scholars John Rowe and Pat Lyon, pho- 
tographer Bob Sacha—and I were gathered to observe anc record 
the astronomical conditions that governed timing of the Inca festival 
of renewal still known as Inti Raymi, or Sun Festival. On this day in 
ancient times, according to one of the early Spanish chroniclers, the 
king rendered homage to the sun. Offerings were made, and omens 
were read in the entraus of a llama sacrificed to the sun 

Now, in the predawn darkness, we groped along cut stones of the 
Inca road, bearing tripods and lights, transits and sighting 
compasses, our footfalls muffled by the cascades of the Urubamba 
River far below 

As we set up our gear by the temple called the Torreén, the halo of 
dawn was expanding behind San Gabriel peak. We watched the rays 
of the sun stream out like a fan, striking the ruins above us. Seconds 
later the ravs poured through a window in the east-facing wall of the 
temple, falling parallel to the cleft hewn in a sacred stone, Inti the 
Sun hacl again entered his house as he bad done silently, without 
witness, again and again over the centuries since the Inca worshipers 
hadl abandoned the site, until astrophysicist David Dearborn chs- 
covered the salstice alignment in 1980, 

Observing that moment at Machu Picchu, | felt I nad come full 
circle in a personal and professional quest that began in 1973. With 
two friends I had gone to the desert Southwest of the United States to 
measure alignments of Anasazi and Pueblo Indian ruins. The cliff 
dwellings of Mesa Verde, the towers in the canyons and on the mesas 
of Hovenweep, the great semicircular ruins of Pueblo Bonita, all 
seemed magical to me, a young physicist and radio astronomer. 
Within a few vears—atfter a visit to Mexico with its great ruined city 
of Teotihuacan laid out like a vision of the unrverse—I began to stray 
from the study of galactic centers in the far reacnes of space and 
joined an emerging field of study called archaenastronomy. 

This new discipline, numbering scholars from anthropology, 
archaeology, and art history as well as from astronomy, seeks to 
learn how and wha? ancient peoples observed about the regular and 
recurring motions of the sun, moon, planets, and stars. Equally 
important, we are trying to understand in what manner they 














Joun B, Castsow ts director of the Center for Archneoastronomy in College 
Park. Maryland. Boa Sacwa, a frequent contributor to this and other 
national magerines, isa free-lance photographer based in New York (City. 
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non cagie’s view, Mochu Picchu spreads 
magnificent cut-stone architecture across 
Peruvian heights. The spectacular city of the 
Ince, possibly built by the great king Pochoacwuti, 
Tichides the Jorreon, a7 puswol corve- 

walled temple (below). [ts cast-facing window 
directs the first roves of thre sun rising over 

San Gabriel peck on lune 2]—winter solstice 
in the Southern Hemisphere—parallel to a 


straight alge conved in a sacred stame. 
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lstone or, in Miesoamerica, written in accorcion-tola books of 








animal hide or plaster-coated bark paper. Heavenly comings and 
goings were also recorded in the alignment of buildings and in city 
Peis These proviced sight lines to mirk significant risings and set 





tings Of celestind bodies. Such constructions often approached our 
own scientilic astronomy inaccuracy, but they had asacred purpose 
We might compare this combination of technical knowledge ancl reli- 
ios motive toa church window so placed that sunlight passing 
through it will idouminiate pn saint's statue on the saint's day 

Earth too was Invested with divinity, Many pre-C Humbian Amer- 
toon proups believed that their ancestors emereed from the uncder- 
world by way of a cave—the mouth of the earth. Thé earth's surface 





The body of a serpent seems 
to descend the north stairs 
af the Moya Temple of 
Aukuoloon at Chichen Ited, 
Mexico, at sunset on spring 
and fall equinnxes, Perhips 
the stepped pyramid was 
deliberately oriented so the 
Shadow cast by its -north- 
west commer would create 
the phenomenon, which 
today attracts thousands 

of viewers. The Maya mos 
hove comsidered this a 
Sched appearance of 
Kukuicon, the Feathered 
Serpe. 


Hthalt oes Poe bl 


they divided into four quarters, often endowed with distinctive trees, 
animals, dees as Ley I 
cky, 80 they sel down paths of pilgrimage on the sacred landscape 

The most notable— 





jae riads of Lime, and colors Just 





-and controversial —ot these routes may be the 
rround drawings made on the bone-~iry desert of southern Peru. The 
geometric figures of animals und plants, the spirals, rigzag 
roids, triangles: and the straight lines that stretch as far as the eve 
all these are called Nazca Lines for the culture that estab- 
lished itself in that forbidding terrain 2,000 years ago 
Many speculations, some reasonable, same fanciful, have heen 

nade ghout the significance of the lines. One explanation suggests 
that the straight lines were aligned to astronomical rising: and set- 
tings. Another that at least some of the effigy figures represented 
constellations. Stull another idea, recently investigated in depth by 
astronomer-anthropologist Anthony Avent and anthropologists Gary 
Urton and Persus larkson, maintains that the long, straight limes 
connected sacred sites and marked ritual pathways walked by 
celebrants to make offerings at the far ends. These hypotheses 
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‘A skywatcher’s primer = 


To astronomerrof ancient American cultures (map) the suh traveled Acura” cus pr aE 
around the earth. Observing its shifting rise on the horizon, they = 
were able to mark.time anc predict the future. Thus someone look- 
ing east from the Maya site of Uxmal could create a 365-day calen- 
dar by noting the swing of sunrise from spring equinox (usually 
March 20) to first zenith passage some 60 days later, to summer sol- 
stice on June 21, the sun's farthest northern reach. Movingsouth, © *__ 
the sun again hits the renith, then the'fall equinox (September 23), 
before its southern extreme, winter solstice (December 22). These 


EL SALVADOR 


=i a = 


ie 


ee | 
“= ie ° 


to ty 


= 


SGRITH Y Pacific 
Ocean 


Mtn, 





maximum excursions laid out earth space into four parts. ape 
The Maya based a 584—day ritual calendar on an idealized cycle 
of the planet Venus: After a 236-day appearance as the morning star, 
shown here, it disappears for 90 days before shining in the west as 
the evening star for 250 davs. Eight days later it is in the east again. 
Not until the 16th century—in Europe— would astronomers 
realize that the earth revolves around the sun (small diagram). 
Because of the 234,-degree tilt of its axis, the earth has seasons, 
which are reversed in Northern and Southern Hemispheres—the 
June solstice signaling summer in the north and winter in the south 
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Thmined by a walking torch- 
beorer, an earth drawing called 
Needle ond Loom near Nosed, 
bochkeround, recalls the Andean craft. 
Some pre-Columbian Americans 
sw the tiniverse aa do reflection of 
the wore of a fine textile. 

Aquipu, or knotted string record, 
kept colendor days coud! fwventories 
for the [nod he Spars were 
amazed at how the state controlled 
the flow of poods, without losing 
‘Count of a sinrte hen or toad 
of firewom.” One of the last of the 
Peruvian quipe moalers, AJ levees 
Yuora Huotto tes nots for festival 


(avs, his livestock, and his land 





When the Aztec entered this city in the early 14th century, it had 


lain in ruins for almost 600 vears. Those remains, fillme the Valle 


of Teothuacan with an immense toursyua 
Lziec to name it Place of the Gods, Do thes 
the universe, where tht rods had met to 
i reborn sun 
When Teotthuacan was little more tl 
ust have ciscovert 


beginning of the first century A.D,, its people mu 


a | . =, # 
the remarkable alignment of 2 4 


extension on the site. (Visualize something like 8 four-leat clove 
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cluster we call the Pleract the prominent constellation that makes 
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is first vearly Lar Ece er) the first of two davs each year when the 
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Teotthuacan, 
mirror ol the cosmos 


One of antiquity’s greatest cities, Teotihndcan, 
in Wexico, wos toid out in the first century AD, 
ana grid that reflects celestial aligrmmments of 
thot time. The stu pendous Pyro mid of the Sut 
(below, leftreer) faced west to a sacred mowun- 
tain, Cerra Colorade (diagrom, and to the 
point on ie horizon where the Pleiades star 
Cluster set. Prom thot line the city planners 
ipparentiy rand. perpendicular northeast to 
another sacred mountain, Cerro Gordo, a 
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maofor source of the citv's water. On this line they [oid 
out their main avenue, mow called the Street of the 
Dead, ond on it built the Pyramid of the Moon, the 
Dot ro nier Ss vantage peri 

To ithustrete the city’s alipnment, fe held fee 
fishtines lighted by a red strobe before his jens, Une 
line sights due south over the Pyramid of the Sin to 
pvrimil-shaped Cerro Putlochique. The otter, along 
the Street of the Died, ts 1S‘, degrees west of scutit, 
the basic alignment of the city, 

Two so-called pecked crosses—one tna plaster floor 


southwest of the Pyramid of the Sun (below), fic omer 


on Cerro Uotorodo— nay PL SCrwed chs surveyor s 


markers for the strict pod, which wos maintained even 
fo suburban barrios. Teotthuacan eventually expanded 
to eight square miles, on area larger than imperial 
Rone, before betng cbondoned about AD, 750, But its 
influence hod already spread. Some 70 known pecked 
crosses, possibly tied in ritual, occur in ruins from 
northern Mexico to Cactemals. Likewise, the skewed 


Hlircnment is found in many Mesoamerican sites, 
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Praving to sky, then to 
earth, siaman Andrés Xiloj 
prepares for a divination 
based on the 260-day 
Sacred Almanac of the 
Mavin. By this time count, 
still kept in the Quiche 
town of Momostenango, 
Guatemala, cach day has 
special meanings. The 
Move consult such 
respected elders before 
making business decisions 
or scheduling rites of 
marriage, birth, and decth. 


Finally they built a great pyramid over it. They placed stairs leading 
to the temple atop the pyramid in the same alignment as the cave's 
extension. The temple faced, and the stairs pointed to, the Pleiades’ 
exact setting point, Thus earth, cave, sky, pyramid, and temple 
came together in perfect alignment and harmony. 

The Teotihuacanos oriented avenues, streets, temples, and apart- 
nent complexes (preceding pages), even channeled the San Joan 
River, to conform to the fourfold layout, reflecting sensitivity to 
significant features in the landscape and the heavens. Thus Teot- 
huacan became the first planned metropolis known in the Americas. 

From its founcing until tt was destroved by Gre of unknown cause 
in the eighth century, Teotihuacan became also the largest and prob- 
ably the most powerful city of the Western Hemisphere. With a pop- 
ulation that may have exceeded 200,000, the Teotihuacanos created 
a trading network across Mesoamerica, spanning an area that today 
comprises the U. &. southwest, Mexico, suatemala, and Belize, its 
southernmost influence extending into Honduras and EE.) Salvador 
Among the trade items: green obsitian, pottery, clay hgurines of 
warriors, and—quite probably—certain deep-seated ideas of the 
cosmos and ts physical expression on earth, All these found a ready 
audience in oullVving regions 

Leaving the great, shimmering ruins, [traveled north to what 
seems to have been a leotihuacan outpost built at latitude 23° 29' N, 
almost precisely on the Tropic of Cancer—the northernmost latitude 
al which the sun will pass cirectly overhead one day of the year, The 
slimmer solstice, June 21, 6, however, not the only significant day at 
Alta Vista in Mexico's Zacatecas state. The ruins there still show the 
lavout of a square, colonnaded hall. From its southeast side a laby- 
rinth leads to a road that points due east toward.a mountain range 
with a prominent peak known as Picacho Pelon, Well before dawn 
on March 71, the day of the vernal equinox, | waited in the labyrinth 
with archaeologists J. Charles Kelley and his wife, Ellen, who hacl 
excavated the site, and several huncred tourists, ranchers, and 
townspeople Come to witness the Sunrise 

The day dawned cold and clear. A ruddy glow expanded to a 
white halo around Picacho Pelin's ¢réest. Then the sun burst over rts 
top to illuminate the ancient observatory, marking a new phase in 
the solar year and, with it, the start of the planting season—a crucial 
time in this semiarid region. A sense of renewal and participation in 
scmething greater than one's self touched me ancl the cheering pil- 
grims, whose numbers are incremsing annually. 

\ OMETIME after the Teostihuacanos had passed from ascendancy in 
Mesoamerica, & Maya-influenced people moved onto a hill near 
the modern Mexican city of Cucrnavaca. Today the site is 
known as Mochicalco, the House of Flowers: Just below the hill- 
top they dedicated a temple decorated with carved panels of the 
Feathered Serpent. Nearby they excavated and lined with stones 4 
shaft that descends 30 feet to a cave-temple complex 

On May 14, two months after the equinox at Alta Vista, archaeol- 
ogist Stanistaw Iwaniszewski and | browght copel incense and a 
small clay ncensario that had been given to him by a shaman, We 
needed! its smoke to make visible the column of sunlight that would 
descend straight down the opening at noon, when the sun reached 
its zenith, We entered the chamber and waited. Clear skies—and 
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i had been at Alta Vista. Chur 
main concern was that tourists « ates lean outeaver the hole above uw 


crowdas— Were With Ws again a 


and artificially eclipse the sun. As the seconds ticked down, we [rt the 

incense. Tt swirled in air current® and rose, Creeping rapidly down 

the side of the shaft. the sun's ravs soon touched the earth at our feet 
Phe moment was captured 


that we hod shared in an ancicol manifestation 


then it was gone. Vet acain | sensed 
of the sacred. We 
waited without speaking for a time belore emerging into the blinding 
sunlight. 

Desnite their importance, it is well not to emphasize such archites 


tural alicnments as markers of solstice, equinox, and zenith without 





attempting to understand the cultural contexts in which they were 





treated. When archaecosstronomy was new, ent thusiasts rus 
niumb, af looked halfway plausible 
and tence ples to find significant celestial alignments everywhere 

Often ith = >FoVed more Proc ible: to begin tye ith relevant cultural 


en, and measure anything th 





traditions nd work toward astronomy. For example, the ancient 
NicsHamMerican view Of lle asa Fame 
now here described more wividly 
hland Guatemala, oh Papal | ‘HA, This t 
urney of the Hero Twins Hunabpu the Hunter and 
Chalanauc the | aArvor Son bo she underworld caller] Aibalba, where 
they face many trials (including the house of cold, the house o! 

Ww Lords of 
Death. There they ohas a series Of ball games for their lives; then 
father had earlier lost such a game—and his he 

however, prevail and, after sacrificing thi Lords of Death, are them 
| 


elyes transformed into celestial bemge 


e plaved for mortal stakes 
than in the epic poem of the Quiché 
VMava ot hig ounts the 





knives, and the howse of vampire bats} al the hands of t 


i, = i 
Al il= LVRS 


Good evidence indicates that the ancient Maya tcdentfied the twins 


Sacred places have drawn 


Momostenaingo villarers 


since ancient tines. Here, 


on the day named & Monkey, 
celebrants enact a ritual! 
of remem at mountain 


shrines, each bearing a doy 


number from the Sacred 
Almanac, They burn condles 
and incense os offerings to 
the airy, carth, ancestors, 
and lords of tone. 








For the first time since 
nre-Columbion days the 
ball cowrt at Aochicalca 
cones aiid on the asprin 
eguines as teams from 
Sinchod plav.c fome once 
comment Chemie hout 
Mesoamerica. In this wer 
sion of (hie oenemonial 
contest—one of 145 local 
Morintions to survive 
Sportigh repression: 
niovers mury hit-the ford 
rubber hall onby with their 
hips as they obtempt to 
keep it-in ploy. Por pre 
tection Hey wear cotton 
padding under a tradi- 
tional deershin loincloth 
Accustomed to ploving 
ana float, unfenced court, 
the Stnalod teams discov 
dred that the sloping sides 
of this ancient court ntide 


it easier to keep the ball 


in bounds. Remorked one: 
"Now we Pmow hav ovr 
crcestors played.” The 
survival of such pomes 
rests in part on the enpery 
nent the plavers cane 
qudience derive from bet- 
tine on the outcome 

in antiquity players 
personified celestial 
betnes, sch as the power. 
fil Tereathipoca, or 
Smoking Adirror, shown 
in east fred) ard west 
(biack) nuinifestations in 
the Borgia Codex (far 
left), an almanac from the 
central MMescicon figin- 
londs. A striped sacrifi 
chal vichim reveols the 
probable fote of defected 


plovers, 








Symbols of Venus, the bright 
plonet associated with 
warfare and death tn Weso- 
america, highlight this 
brilliont mural at Cocaxtia, 
Mexico, here examined py 
archocelopist fose Eduario 
Contrerus. [he distinetive 
belt identified Venus in a 
ova stile, while the five- 
pointed star with an “eve” 
wos the central Mexican 
simbel for the death- 
dealing planet. 

The atoning male figure 
reflects uspects of the rain 
god in his goggle eves ard 
scorpion toatl. The Afawa 
sometimes palnted their 
sacrificial victimes bhuc, and 
this man mity represent a 
bottle: couptive prepared for 
sacrifice ty appease the 
rein go. 


WA 
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ithe sun.and Venus. Astronomically, Venus (Hunahpu) behaves 
hke a brother to the sun {A balanque}, either rising before it at dawn 
or setting after it at dusk. The complete cycle takes 554 days 

The other twin, the sum, rises each day at a different point on the 
landscape and so, from solstice to solstice, apparently travels back 
and forth along the honzan. BY astronomical comcidence, five 584 
day cycles of Venus equal ¢ight 65-day years. The Mecoamericans 
constructed an eight-year almanac based upon the mterlocking 





Venus-sun cvcles 

Mesaamericans were also deeply concerned with how that eight 
year almanac resonated with the all-important 260-day Sacred Alma- 
na. The latter almanac was a combination of two recurring cycles, 
one of 13 deified numbers and one of 20 named! days 

Imagine putting the periods (260, 365, and 584 cays) of the alma- 
nacs into a ‘calendar COMpuUter set fo ACCOUNT Tor 1 COMmimnon arithme- 
tic factor in their joint cycles, Set this computer in motion and 
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behold: the great Venus almanac of 104 years (65 Venus cycles and 
146 Sacred Almanacs), which has been tabulated in two of the four 
surviving ancient Maya books, the so-called Dresden and Grolier 
Codices: 

But what was the great Venus almanac for? 

To Mesoamericans the bright planet was the opposite of ancient 
Rome's Venus, the goddess of love; it incarnated warfare and blood 
sacrifice. Therefore, one purpose of the Venus almanac was appar- 
ently astrological —to determine a propitious time for ritual combat 
and sacrifice. Although we believe the stylized battles resembled the 
jousts. of medieval Europe, the “knights” fought for their lives, and 
the losers were put to death —sacrificed with honor. 


“UCH OF MY OWN RESEARCH in recent years has focused on the 
Grolier Codex, an almanac devoted exclusively to Venus. The 
Grolier is the only one of the surviving Maya bark-paper 
books that has remained in Mexico. Found in acdry cave about 
1964, it was acquired by a private collector, though later exhibited. 
A few scholars were initially of the opinion that the (rrolier was.a 
modern forgery, although radiocarbon dates placed the paper in the 
13th century A.D. But in 1982 [was able to help demonstrate its 
authenticity—for it contained information discovered by Maya 
scholar Floyd Lounsbury only the previous vear— something no 
forger of the 19605 could have known. 

This past year, aided by a National Geographic Society grant, | 
have been able to clarify the identities of two Venus gods portrayed 
on its pages. Qne sudden insight came while I was visiting a site in 
highland Mexico known as Cacaxtla. [looked down into-a newly 
excavated chamber at murals buried for more than a millennium. 
There stood two life-size, blue-skinned figures, resembling rain gods 
of a hybrid Maya style, with Venus hieroglyphs on their belts. These 
firures relate to the themes of warfare, blood sacrifice, and fertility 
found in the other Cacaxtia murals. And, with their Venus svm- 
bolism, they can now be linked to astronomically timed ritual 
warfare and sacrifice —and to the pages of the Grolier Codex 

In Maya architecture the Venus connection runs particularly 
strong at the monumental House of the Governor (iollowing pages), 
the roval palace of a late Classic ruler of Uxmal in northern 
Yucatin. The king took his name from the Maya rain god, Chac, an 
identification made by art historian Jeff Kowalski. 

The palace is skewed in orientation from the rest of the site plan 
In the early 1970s Anthony Aveni and Mexican architect Horst Har- 
tung discovered that an axis running from the palace's central 
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One of four known ancient 
Maya books, the Grolier 
Codex depicts different 
munifestitions of Venus; 
the column of glyphs on the 
left of each panel records 
days in « 104-yeor Venus 
dimanae, These plaster- 
coated bark-paper pages, 
caorbon-doted to the 13th 
ornitury, represent only holf 
ofthe 20-page original. 
Priests used the almanac 
te schedule battles, For 
excomple, panels 2, 6, ame 10 
show Verus’s evening-star 
monifestation as skeletal 
figures carving weapons; 
the first appearance of 
the evening star was a 
propitious time for war. 
The god on panel 6 is 
decapitating ao bound vic- 
tim. Human sacrifices were 
needed to appease the gods, 
the Maya believed, to 
assure rain, fertility, amd 
the perpetuation of the 
people and their witverse, 
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Seti LD A COnSPORES driery 
clouds over the Aouse oj the 


Governor at Usxmel, Merico, 


di busy Maya city a fiousand 


vears 7eo, Unite most of the 


city, which aligns rowghly 


Horth-sourh, this great resi- 
dence faces southeast. [ft sights 
across a pyramid three miles 
distint to the hortzon spot 
where Vevwe wield foe rien 


at its muximium southert 





excursion is the morting sta) He oad tiie mame: ona Hoy decorative devices, 


obout A. SO, when the givyph of the rain pod Choe ane but niler Chee added a 


structure wes completed ornamented the focode with special fowch, TT lowes 


Che onportance of Verus bo more ion 200 shome mies evelids of each mish 
fie ruler who comstructed hh nutsks of that long-nosedd are carved with a glyph 
poloce is written on its fice rod, Such mises are comnon represcniing Vers. 











Mother Earth, Father Sky 
—sicred Nowofe figures— 
noust be depicted os “1terett- 
colin shape ond size since 
they are the feo halves of a 
whole creation, aocording 
to Woworo lore, [n-this 50- 
vear-old tapestry, sacred 
plants grow from Mother 
Earth; stars ond Milky Way 
embellish Pother Siev, shown 
against fis domain. The 
intee ts burned to display 
the fimures uprignt, 


doorway to a distant pyramid marked the southernmost limit on the 
horizon of Venus's rising as the morning star during the eight-year 
Aimanie cycle, )uSt last september archacologist Ivan Soraje 
demonstrated that a 25-foot-tall pyramid at the site called Cehtruc 
was positioned precisely at tha 

Might that alignment be merely a coincidence? That would be 





i point. 





most unlikely, for—unique in Maya-sculpture —all the scores of rain- 
fod masks decorating the palace’s upper facade bear Venus glyphs 
on ther lower eyelids. Moreover masks on two of the lower corners 
disnlay the number eight! Surely the mighty Lord Chac must have 
stood before dawn in his palace aia bo watch the war a 
Venus, rise before his twin brother 
the sun —triumphant heroes of the 
Pap [I ‘uh i’ Ei ‘i 
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Wwral ern | "ita, Wher » Four real ims 











Lonye ree alone LA. ried ui LT 

rast-west Marth wosith lines On & 
, ingle paint, Visitors can harcly stop 
thineroag fo cS ve RIE] pert TOLL at Coe 
morn ritual. Rach will put one foot in 
one realm and one i another, then 
ane hand in the third and one in the 
tourth. Here at the Four Corners the 
realms are New Mexico, Colorado, 
Uiah, and Anzona, with the lines 
being state boundaries laid down in 
the 19th century. But there is a much 
older fourfold realm bere—the Dine- 
tah, sacred bomeiand ot the Diné, as 
the Navajo call t Here 15 


ther place of origin, bounded by 





four “world mountains”: the San 
Francisco Peaks (west), Hesperus 
Peak (north), Blanca Peak (east), ancl 
Mount Taylor (south) 

th my friend Von Del Chamber 
lain, specialist in the astronomy of 





native peoples, I was eager to travel 
back again tote the far reaches of the 
Dintiah. Barry Walters, from Navajo Community College at Tsaile, 
ATIZOna, Served as guitie to the domain of hit ancestors, a:world of 
g canyon trails, we 


founec! ruins left both by the Navaio and the Anasazi, the “ancient 


fo THO LAS (LA, DAT a8 All 


desert meses and saeechrish canvons Hiking alon 


ones” who had lived here before the Diné 

We also found images inscribed and painted on canyon walls and 
In rock-shelters. Among these were representations of the Ye, hols 
beings resident before the First People emerged into this, the Fourth 
World. One image, in the shape of an hourglass, was Child Born ol 
Water. A bow-and-arrow figure nearby might well have represented 
has twin brother, Monster Slayer. This pair calls to mind the Her 
Twins of Mesoamerica and other twins in pre-Columbian myths 

Atday s end we came to the head of a blind canyon, where ancient 
images of power covering the rocks reddened in the fading suniight 
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We soon had a campfire of cottonwood branches blazing, and the 


abl ie fod 
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with the pungent odors of snge and earth, As we joked and told 
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Lor moving closer to the dying embers, the Unseen dimension o 
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the Dinétah penetrated Gur consciousness 


f the desert's night sky brought home an old-but deep truth. f 


ancient Americans the night sky was brilliant, mysterious, powerful 
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To most moder-tlavy Amencans, 
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Monument in Arizona, Harn 

Von Del, and I clhimbed at midday 

J toa Oreadc-tiomed natural sneiter 
ecessed high on a Trec-rock canyon 
Vall and Oiled with the remains of hon 
ihbandoned dwellings, We Ipoked up 


darkened vault shone a snrav of stars 
four-pomnted crosses a& ibe Navajo 
or La Cae). cn Mert Torn Wa rd 


. t i wh 
SE EE wai 


CrLFiTi pl i Phere i | Y= ta 
ign about the “star cellings (mayb 
rari ivy | ref if Howe now tyr 
t 
“tars Were placed, and why. (ne 
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cople wu ee them before they disappeared. But when the laws 
rere written in the « EVETYORE could look up and study them 


long. Covote wanted to help, but the work of placing and naming 


the stars was too slow for him. So he grabbed'a 


LOTTA | EN blanket 


and! finned the remaminir stars into the sky. [Dhiscs why the sky, an 


PETOARS thy tar CeLINEsS too, Ae filled with such a contusing ara 





This “star ceiling” wus 


found in ag rock-shelter in 
Canvon de Chelly National 
Monument, Arizona, fy 
Novajo teacher Horry Wal- 
ters. Such pichographs miery 
represent o fen whoo 
traveled te the heavens to 
recetve ritual knowledge 
from the stars, Another ver- 
fon from Wavao mythology: 
Symbols keep the rock 
ceiling from falling, as stars 
hold wo the sky, 
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Under the same high Canyon de Chelly rock-shelter where Harry, 
Von Del, and I had looked up at the star ceiling stands a half-buried 
kiva. This circular underground ceremonial chamber built by the 
Anasazi 700 to S00 years ago has counterparts that Pucblo Indians 
use toclay. Archaeologists find that kivas virtually always have a 
small hole in the floor, called the spapu by the Hopi, the symbolic 
place of emergence from the underworld. They also have an entrance 
hole with a ladder in the center of the roof, symbolizing the final 
emergence into the world of the sun. Both emergence myths resem- 
ble thase of the Mesoamericans, with whom the Anasazi traded. 

From Canyon de Chelly a line running east across Arizona would 
intersect Chaco Canyon in the San Juan basin of northwest New 
Mexico, Chaco Canyon —with its great kivas, extensive ruins at 
Pueblo Bonito, and other Anasazi sites —is still special for me. It was 
the first place I went in 1973 with astronomer Ray Williamson to do 
field research in orchaeosstronomy. With tape measure, surveyors 
transit, and.an old shortwave radio to pick up the time standard sig- 
nal originating from the National Bureau of Standards, we combed 
the magnificent masonry af the ruins to survey and measure align- 
ments of kivas and other notable stnactures. We found, for instance, 
that a great kiva in Pueble Bonito aligned true north-south and that 
the town's massive southern wall tan east-west, 

With-its many great pueblos Chaco Canyon flourished between the 
Sth-and 13th centuries as the center of a culture whose outposts were 
spread as far as 130 miles away, Chaco was the hub of an extensive 
road system, with segments radiating straight as arrows to outlying 
pueblos, 

One of the longest segments, the Great North Road, ignores diffi- 
culties of terrain as it dips into gulches and rises over mesas 30 miles 
due north, then jogs to a place known as Salmon Ruins, Such direct 
connections bring to mind the Nazca Lines and the long, paved 
roads callect sackes that radiate from many lowland Maya centers. In 
fact, this tradition of straight lines between sacred places in a ritual 
landscape can truly be called pan-American, 


RCHAEOLOGISTS STILL DEBATE the nature of the huge complex at 
Chaco: Was it the hub of a tracing network, a redistribution 
center, perhaps even a ceremonial center? We may never know. 
Yet most would now agree that at the heart. of the Chaco system 

the great kivas such as Casa Rinconadae served as the ceremonial 
gathering places for the Anasazi. 

Casa Rinconada stands alone on the south side of the canyon, a 
kiva 63 feet across (pages 78-80). The massive roof, which must have 
collapsed centuries ago, is now all gone. What remains are four foun- 
dation holes dug to hold mighty wooden pillars that supported it. 
The holes form the corners of a square with sides oriented to the car- 
dinal directions. This arrangement recalls a legend of Acoma Pueblo, 
one of the groups descended from the Anasazi. In the Acoma-story 
four different trees grew up from the underworld to give the First 
People a-way to climb to the surface. 

Casa Rinconaia's twin T-shaped entrances are aligned on a north- 
south axis. An unusual sipapu tamp enters from the north by way of 
a Chamber below. From this entrance celebrants—probably looking 
much like kachinas, the dancing gods of the Pueblo Indians— might 
have made their dramatic emercence from the underworld inte 
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The subject is the universe 
for artist James Turrell, 
wih is creating @ mene 
mental earth sculpture tn 
the Arizona desert to give 
viewers o heichtened per- 
ception of the costnoes—<cn 
experience common for 
early Anmtericon skv- 
waitchers. 

During wisits fo ancient 
Viescomerican sites, 
Turrell head been inspired 
by the sense of power anil 
presence tn places “emptied 
of their use.” In 1974 hoe 
located Roden Criter, an 
extinct volcanic cinder cone 


(lower), while flying: a 


small plane near Flagstaff, 


He purchased the come with 
ifs surrounding are, 1,100 
acres in all, ond has been 
reshaping spices ane sight 
lines with bulldozers ona 
rraders ever since. 

When Roden Crater is 
apen to the public, Turrell! 
will encourage viewers to 
lien their backs in the 
center of the crater to view 
the heavens as a vault 


outlined by the rim (top). 
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An ancient figure carries 
evmibots of hain and fertiity 
in this petroghyph pecked in 
the dark patina of a basal 
boulder in northern Wew 
Aerico between 1300 ond 
15st). The four-pointed 
feathered symbol on the 
head may represent the 
nornine stor anid identify 
the eure as Songnineu, 
the Hopi god of sky, clouds, 
ond rain. Ptaet deity bears 
Striking resemibiince to tre 
Aztec god Quetcalepatl, 
Ve Cece tered mde ond 
rincnited the calendar. The 
connection seems [ikely, 
qince trade networlts linked 
the American Southwest 

fo central Mextoo. Weso- 
mMericons hid domesti- 
coted maize by 3500 B.C., 
and that technology spread 
to the Southwest by LOO 
BC. probably with the 
Pits anid ods Beat wed 
CRSUre tis SUCCESS. 

The Voilky Woy beyond 
recoils the practice of stur- 
faring still followed by 
some Novia te diagnose 
Uiness id bocote last ob- 
fects. Their forebears, like 
other carly Americans, 
believed in promoting 
reciprocal relationships with 
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fTeneralon, rewrote our woder 
standing of bow matter pnd 
energy behave, helped develop 
the atom bomb 
What timer” repested the late Nobe! 
aureate. “We ohveicists work with it even 
fav. but don't-ask me whatit is. It's ist too 
difficult to think about.” 

Recently lsawncrafiitoonawallotacaleé in 
Awstin, Texas, that attempted an answer 
“Time is nature 5 way of keeping everything 
from happening all at-once 

Ask six people to explain time today, and 
like the sx blind men poking the elephant, you 
may get six answers. A physicist might say 
time if one of the two basic builcine blocks of 
the universe, the other being space. For a 
clockmaker time is the ticktock of his hand 
work. Fora science-fiction fan it is the fourth 
dimension, A biologist sees time m the mterna 
clocks that keep plants and animals:in syni 
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Bucdhist monk contemplates time in the eter- 
nally returning cycles of nature 

aa" e have given more attention to MeAasir- 
ing time than to anything in nature, Says (oe 


not Winkler, Director of Time Services al the 


Measuring thetr fives 1m miniuthes, 
passengers rush for trains at New York 
City’s Grind Central Station. despite cut 
nuastery of clocks and calendars, the 
rmonhiire of time iisell remains @ mystery. 


Shindows sweep Shomehenre tn 
southern England fright), where 
centuries of farmers worshiped 
the seasons thot ruled thetr lives. 
Built before [500 8.C., this circle 
Of sbones is tieauett by some to be 
the world's oldest observatory. 
Celes tical movement on a 
Vister scale—the spuuiing of meu- 
tron stirs—inspire scientists ct 
Arecibo (ibservatory in Puerto 
Rico (below), Using a 20-acre 
receiving dish, they can mectsure 
Pode woes from such pulsars to 
Within oomicresecond over sev 
eral years, a precision unexcelled 
even by atomic clocks over sirn- 


bir periods. 
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time parallels our organizing ourselves in o 
x. modern worlr z 


it began in the great 


Compe 
wilizations thatawak 
ened five millennia ago »atong the life-giving 
rivers of the Middle East: in Sumer between 
the Tigris and Euphrates.and in Egypt: 
the Nile. Drawn like most ancient 
the movements of the he 
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14, hich they Se t aswie 


Romans and by Pope Grregory ALL in E58 
SAVE Us LOdAY 5 laPBecrtan calendar, accurati 
toa day in every 3,323 years 

Early societies also broke the day itself inte 
Smaller UNS, presumably for the sane reason 
as do our clocks and watches—so vou know 
when you're supposed to be somewhere 

The sun, arcing daily across the sky, was 
indoubtedly the firsttimemece, followed pet 
haps by the shadow of a stick stuck m the 
fround—a crude sunlial to mark the hours. 

The time-conscious Egyptians civided the 
day into two cycles of 12 hours each, Why not 
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In the Lith century An. a Chinese scholar 
named Su Song erected a colossal conlrap- 
ton that wes among the first mechanical 
Water CLOCKS 

Ina Bejing museum | examined a model 
that did scant justice to the scale of Su Song's 
creativity. More than 30 feet hith, powered by 
a waterwheel, bristling with shafts and levers, 
nh combination planetarium-clock signaled 
the quarter hours with gongs, bells; arid a sort 
7 glockenspiel. [ts crowning feature was | 

rater-trigg¢ered device called an escapement 
ha stopped the clock Penehind: no At See inter 
vals, forcingit to run ata Steacl Taie 


im 


TY HETHER SU SONG'S INVENTION 
( found its way into Europe of 


fT evolved there independently, t hee 





mechanical chock fas achieved it 
freatest glory in the West 

Forged by an unknown ironsmith, the first 
met sanzcali clock in Europe is believed to have 
been builttoran Enelish monastery in the lath 
century. It ancl other early monastery clocks 
consisted of crude tron fears driven 
weights —a kimd of reverse windlass— but no 
cials; initiates were called to ‘praye by bells, 
known in Middle English as “cloks,” 

In Pisa, italy, [ found a lamp that, accord 
ing Lo legend, led to more accurate clocks. In 
the loth century Gahleo Galilei, ayoung medi 
cal student, spied tie lantern Swinging ina 
church. Timing it with bis pulse, he found that 
each swine took the same amount of time, 
regarcdiesso! the distance traveled, Me had dis- 
covered the pendulum, E-xhilarated, he gave 





[OHS BOs Love d's last article for the GEOGRAPHIC 
was on eravite (May 1989). He divides his time 
betwen Colorado and Virremia 
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Using the tools of hte great-pranidfather, 


Doan Parkes restores the clocks-of previ- 
Ons centuries in his London workshop 
(above), “The modern digital clock is 
more accurate certainly,” save Parlees, 
‘but if you're talking about the art of 
manufocture, something beautiful to 
look ot, then tt hosn't wunything to offer 
Becitiful ond useful, ifsomewhat 
risky,.an dlorm clock beliewed te howe 
been mode in Paris around 1F25- strikes 
il rredgfs h jis tf Fines (fie ite pele, cerTiter). 
Stopped by the-atenic blost at Aire 
shim on the morning of August 6, [945 
Reneo Futgepowds wotch (top) records 
the moment. Three years later scientists 
built the first etontic clock, a nonradio- 
active device that courts oscillations of 
atoma, Today's models range in size from 
miintie clocks to erandfotiier clocks, but 
look more like filing cobinets. Assembly 
ofa Hewlett Pockord clock begins with o 


ee les ao 
cylinder containing cesium (bottom), 
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particularly outspoken for Paris. Greenwich 
won, but French maps did not acknowledge it 
until 1914. In a magnificent and rarely seen 
hall atthe Paris Observatory, | paid homage to 
the old French longitude marker, a line of 32 
copper bars set into the lofty ceiling, aging tes- 
timony to what might have been: PM'T— Paris 
mean tine. 

There were other refinements: U. 5. time 
zones In 1883, global time zones in 1884, day- 
light saving time as carly as 1915—all artifices 
strengthening time's grip on our lives. 

Watches had evolved from portable clocks 
four centuriés earlier, The first ones were 
suspended from belts or worn around the 
neck, and later carned in pockets. The mass 
production of pocket watches in the United 
States began in the 1860s. By then watches on 
bracelets already had appeared, but they were 
worn mostly by women. They didn't become 
popular for men, whe thought them too deco- 
rative, until World War I, when soldiers found 
it hard to reach inside their bulky coats to 
check the time. 

Today watches pour off the assembly lines 
in unbelievable numbers: more than half a bil- 
lion a year, with some 300,000 sold daily in 
the United States alone. This leads to my 
theory—and | welcome challenge —that more 
timepieces have been built than all other 
machines combined. 

To see an incustry pacesetter, [took a train 
inte the mountains of central Japan to.a watch 
factory operated by the Seiko Group, the 
world’s largest timepiece manufacturer. Ina 
4.5-acre plant, 1,150 robots, moving like fig- 
uresina Charlie Chaplin movie, screwed parts 
into passing watches. Every two seconds a 
hew movement popped off the assembly line, 

T recalled to my host, Seiko guide Hireshi 
Tsukahara, an earlier visit to Switzerland's 
watchmaking district in the Jura Mountams. 
There workmen labor for days by hand over 
individual mechanical watches. 

“The Swiss were slow originally to adjust to 
the new quartz technology,” said Tsukahara. 


Bush meets with Timothy J. McBride, 
one of 15 staff members who arrange 
his appointments. Internal mectings 
ond unscheduled visits, including eight 
hy National Security Adviser Brent 
Scowcroft, add to time demands an 

the President, referred to as “Potus.~ 


The Eniema of Time 


[ pointed out that the Swiss are selling quartz 
watches now—and accruing more revenue 
than Japan. But Seiko alone produces more 
watches than all Switzerland. 

The secret of Seiko's success is the quarts 
crystal, which it first marketed in a timepiece 
in 1969. Powered by battery, a crystal in a 
quartz watch vibrates 32,768 times a second. 
An integrated circuit—a-senes of tiny electric 
switches—counts the vibrations and converts 
them toa cial, standard or cligital. In the latter 
there are no moving parts, 

“The tick was to make the crystal in the 
shape of a tiny tuning fork,” said Kinji Fujita, 
who was a member of the team responsible for 
Seiko's first quartz watch. “This decreased 
the size of the oscillator and cut power con- 
sumption.” Today an inexpensive quartz 
witch runs more accurately than the best 
mechanical watch made, which is faithful 
within about a second a day. 


N THE FACE OF THE DIGITAL DIAL'S pop- 
| ularity, is the standard watch chal facing 
extinction? I doubt it. A digital readout 
does time intervals better, Butit gives lit- 





tle relative information, such as how far it is 


from 5:45 to6o'clock. Besides, how will achild 
of digital time know what “clockwise” means? 

Have we become slaves to the clock? David 
Landes, a historian of timekeeping at Harvard 
University, thinks not. 

“The clock Jet individuals know what time 
belonged to their employers and what time 
was their own, Workers are now actually freer 
than ever before. Without the clock, and now 
the watch, there is no modern world. It is the 
difference between a complex, intricately 
coordinated society and a primitive one only 
vaguely aware of time's possibilities.” 

A vast global timekeeping system keeps all 
civilization synchronized. 

How important this network is | saw for 
myself one chill November cay in China. AsT 
watched with a group of scientist: in frigid 
observatory near Xian, Ukrainian folk danc- 
ers stomped and spun in a television program 
broadcast from the Soviet Union, relayed by a 
satellite hovering above Indonesia. “Hmm,” 
said Wu Guel-chen, China's chief timekeeper, 
“this program is better than most.” 

Wu and scientists in Shanghai and Beijing 
tune in Soviet television at 9:59 every eve- 
ning —not for amusement but to check atomic 
clocks in the three cities, 
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By timime the TV signals arrival, they can 


tell ifone ott hese Chocks 15 Mining fast or alow 


China's Sing hime zone stretching +, 0G 
miles from Shanghai to Tibet, is synchronized 
by signal from the observatory where we sat 
freezing. China's continume effort to keep 
time to within a billionth of a second a day 
began as part of modernization, to join the rest 
of the industrialized woric. 

Most of usin or out of China couldn't care 
less about what time 1615 to within a billionth of 
asecand. In human terms, evenasyou watch a 
second lick Away, it's gone 

Bul our technological world needs the pre- 
cise ime, A navigator at sen or aloft, plotting 





Lovers of limestone alongs the Grond 
Canvon's South Rim mark ancient secs. 
Below lies a mile-deep record of earth's 
history reaching back two billton years. 
By 1300 the discovery of “deep time” had 
questioned Genesis 5,500-year aconunt, 
een os it hardened another Jindeo- 
Christian belief—that time moves in 
atine rather thon in a circle. 


his: location by satellite, relies on.a time signal 
accurate: to within a single millionth of 1 sec 
and (microsecond), Deep space probes like the 
plinelary explorer Vovager Tl are guided by 





| to billionths of a-secend 


radio siemals. Cornet 
(MaAnosec cic s) 

And physicists tracking motion inside an 
atomic nucleus reckon in picoseconds (tril- 
lionths of @ second) of 
(thousandths of a picosecond). To grasp this, 
consider that there are more femtoseconrls in 
one second than there were seconds in the past 
41 milhon vears. 


cyen femtoseconcd: 


TOMIC CLOCKS al some SO timekecpimneg 
Stahions around the world from Wash- 
InetOn and Paris to Moscow ane * tain 





allow this remarkable splitting of sec: 
ands. These clocks are unbelievably Precise 

Since the }0405, scientists have known thal 
the electrons of atoms técillate with a rhylhim 
so regular that —like a pendulum—they could 
beaused to telltime: 

First built In 1948, these clocks generally 
use atoms of cesium, a silvery white metal 
(lesium clocks are accurate to within a few 
nanoseconds a dav and can help test one af 
this century = most profound scientific state 
ment: Albert Einstein's theory of special 
relativity 

The theory predicts that a clock will slow 
a5 its speed of motion increases. In 1971 
four cesium clocks were dispatched aboard 
commercal mthners to-go around the world, 
first tastward and then westward. Because of 
the eastward Srin ol the warth with its abna- 
sphere, the plane traveling cast would go 
faster, anc its clock was expected to lose 315 
nanoseconds to the clack going west. [t lost 
132 —well within the theory's range 

In a basement room at Op) o 
covered full in northwest Washington, D. C,, 
sits a battery of what look lke large sultcnses 
with dials on top. Nothing on these dials ever 
indicates, as far os] could tell, when it is time 
to cat lunch, 

Protected against momsture and temperature 
perennial enemies of the 
Umeckereper—these cesium clocks at the WU. 3. 


splendid tree- 


variations —the 


Maval Observatory chum away the hours at 
the rate dof 9,1927,.631,7 70 o8cillahons 2 second. 
like all cesium clocks 

“Qur primary job is to keep the time for the 
military. But our product is also for civilian 
Use, 
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“The earth 's-an erratic timekeeper,” said 
Graham Appleby, an astronomer at the Royal 
Greenwich Wbservatot 1 We li 
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Defying time—in a somewhat macabre 
wov—ferenmy Bentham endures at Lni- 
versity Collepe London where his body, 
preserved in 1832, greets visitors. Social 
reformer Bentham willed that his re- 
muins be dissected for science ane that 
fis skeleton be dressed in his awn 
clothes; a wox likeness replaces his 
mummified fedaed, stored cleewhere. 

In search of postenty, some put their 
being fronen 
in bigneid nitrogen at death wat science 
con revive and restore them. Pom Chill 
rics her cot, previously frozen by Troma 
of Ookiond, tooliforma; thre 
140.00. To 
mend the ravages of thine, some people 
repair to fot mud booths (below), 
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Weather pattertis, ocean currents 
Variations—all affect : 
The net effects thatitts slowing, losme only a 
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, JOFHYSICISTS believe that half a billion 
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clocks have a second added. The man who 
Innounces one of 


lemard Guinot 


these “leap seconds 
f the International Bureau 
of Wetrhts and Measures in Paris, with input 
from the International Earth Rotation Se 
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ite om putes universal time 
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lsourtimekeeping obsessive? Consider this: 
a Cellar in Boulder 
the standard for determining the length of a 
(perated by the 
National Institute of Standards and Technol- 
Of this cesium device, called NBS-6, is the 
nation’s most precise atomic clock. [lis accu- 
rate to Within one second 

WIST scientists have mastered timekeeping 
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material objects because time docsn t have lit- 
tle molecules dancing all over the place, Sil 
David Allan, a time theorist at NIS‘] 

Chis was food news to me. At last, with ou 
we can now declare something 


But does this 


ahead clocks. 
hime is not: dancing morecules 
rive UA Clue to what time is? 
Not really, says Allan, “Clocks are ver, 
limited devices.” He pomts out that the pas 
does nol existexcept in our memory. “Nor the 
atk 
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Muture, except if 
says. “The most a clock gives is the time an 
instant aco —not even the time now,” 

A clock aleo saws 
We find this intriguing, [ think, because inter- 
val time 
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Touched by the love of family and friends, Atha Hoy (above) celebrated her 100th 
birthday on April 19, 1986, in Northfield, Ohio. She credited her long life to “faith 
inthe cood Lord,” as well asa happy childhood and marriage, which followed 
soon after the double date by horse and buggy recorded in her photo album, One 
of 45,000 centenorians in the U. S., she died a week after her 101 st birthday. 
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Lheort te site of i worlriuet 
nromises the mit of time fo a 
booby bom with an unider- 
developed ane—and an aver- 
Ope Uife expectancy of Thie 
days. One of many biolorical 
clocks in foomoans, the fueart 
must beat continuously or 
death comes in minutes. 

Finding a donor heart in 
exons, Colifornia surgeon 

Lawnord Bolley adjusts a 
tbe used to inject a poralyz- 
ing solution (facing piig¢e), 
then ts sped by chartered! fet 
cn cabulonce, carrying the 
hart packed in ice (above). 

A) Lome Lindo University 
Medical Center, his staff 
lowered 20-doay-old Rrysta 

Poatioon's ody hemperiture 
ti 61.7°F, stopping her heart 
for 59 minutes. After the 
fomaant, blood flushed the 
heart, anal slowly it beron 
bevting. Aight hours after 
securing the donor feort, Lr. 
Boley calmly cheoks morn 
toring lines (right center). 

"She's doing remarkably 
well,” save Christina 
Failooan, here witht sir- 
muonth-id Kirvste drid hits- 
band Laney. Cheered by a 
SUCCESS Fille of At) percent 
since 1985, Christina still 
hows wncertniv. "We take 


ech doy as a gift 
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'O for on engine to keep bock all clocks,” English poet Hen Jonson pove voice in 


the 17th center fo our ageless lament over the brevity of humin life. It echoes in 
won s rics for her younger sister, o budding writer ond musician, who at 
74 fies near death ina Clerclond hospital following surgery to remove o tumor. 


simply did notexist,” said Hawking. The rea- 
son is that the other side of the beginning of 
time is an abiding mystery, an unfathomable 
darkness without mutter or motion. And to 
modern scientists, motion and time are invari- 
ably linked. 


{JOR ISAAC NEWTON time had a life of its 
own—an almost divine process cutting 
a path across all nature. Einstem 
changed all that with his theories of rel- 
ativity, As the experiment with the traveling 
clocks showed, time for Einstein depends on 
how fast vou're traveling. It no longer is abso- 
lute, And events determine how fast time 
passes instencl of the other way around—the 
way | think most of us would like to view it. 

l asked Stephen Hawking, often regarded 
as this half century's answer to Albert Ejin- 
sicin, toexplain relative time. 

“There is only one absolute,” Hawking 
told me. “It ig not time but the speed of 
light” —186,282 miles a second. In asense the 
speed of light is Einstein's master clock, since 
there can be no velocity without time and the 
speed of lizht never varies, So the speed of light 
really is the best way to measure a meter, 

But there's a hitch 

One thing that affects both light and time is 
gravity. In the universe of Einstein's relativ- 
ity, gravity is caused by the intrusion of a larze 
chunk of matter like the sun into space and 
time. It is. a geometric effect, like the one you 
see if you place a bowling ballon trampoline. 

Gravity bends both space and time. Thus in 





the presence of a large stellar object, light has: 


to travel farther between two points, and time 
slows down, relativistically speaking. This 
does presenta problem. On the surface of Jupi- 
ter, with 313 times the mass of earth, acesium 
clock would mn noticeably slower than one at 
home. And what happens then to our light- 
mestured meter? 

John Wheeler, an eminent Princeton plrysi- 
cist and friend of Einstein, likes to take the 
idea toan extreme, He pictures what happens 
on the surface of a black hole, @ superdense 
body created when a massive star collapses 
of its own gravitational pull. A black hole’s 
gravity fielel is 40 intense that not even light 
can escape its surface, and time would stand 
still there 

“This shows us,” says Wheeler, who gave 
black holes their name, “that ime is ameasur- 
ing tool, not an absolute. flow ora substance.” 


the Enigma af Fime 


Without an event, there is no time. This 
means, Wheeler belicves, thal time may be a 
secondary feature of nature, nota basic one, 

“But we'te only talking about the physics of 
time here,” save Wheeler. “As much as any- 
body else, Einstein recognized that the mind's 
péroeeption of ime 15 a more subtle matter.” 

This kind of time—of our bodies und 
minds—has origins deep ina primordial past 
long before a set of gears on the wall told us 
when to go to bec. 

The body's dominant time cycle is called 
the circadian rhythm, from the Latin circa, 
approximately, and dies, day. The control 
mechanism for this body clock ts believed to lie 
in the brain's hypothalamus above the roof of 
the mouth. For most of usa normal circadian 
cycle is 25 hours, give or take 15 minutes. 

Why not 24? 

"Being slightly out of syne with nature may 
have created a kind of tension necessary for 
survival,” explained Charles Ehret, president 
of General Chronobionics near Chicago. Fas- 
cinating. Ifthe planet ever does gotoa25-hour 
day, will we lose our edger 


A NusttER of body-clock watchers beheve 
we also tick toan array af weekly cycles, 
These regulate changes in body chemi- 
cals, the response pattern of the 
Immune system, and a cyclic rise and fall 
of heartbeat and blood circulation. These 
rhythms, some chronobiologists believe, may 
help explain the designation of the seven-day 
week as 4 unit of time —the only calendar unit 
that does not trace its origins to astronomy, 
Charles Ehret is certain that if you abuse 
these powerful internal rhythms—circadian 
or otherwise —you are tn for trouble: After- 
noon drowsiness, the Monday morning blues, 





jet lag, even sleep disorders and depression 


can result from the mismatch between the 
clock on the wall and the ones in the body, 

“The invention of the clock may have freed 
us from the natural cvcles of the heavens," 
said Ehret. “But tt did not free us from the nat- 
ural cycles within.” 

The Western idea that past, present, and 
future are arranged in a straight line —that 
time does notrepeat—seemsto have grown out 
of a Judeo-Christian tradition in which events 
like the creation and Christ's resurrection take 
on special meaning because they occur in a 
sequence. It may also lead to a belief in life 
waiter death, rather than earthly reincarnation. 
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clock working, At the top loomed a werght- 
driven mechanism of gears and levers span- 
ning 15 feet wand paced by « 685-pound 
pendulum that takes two seconds belween tick 
and tock. The minute hands on the clock's 
four faces are each 14 feet long ancl travel 119 
miles A Year at Lie f 

The most famous clock is also one of the 
loudest. Its chimes carry four miles. We 
climbed to the belfry where Bie Ben resides. 
There is a story that a 19th-century works 
commissioner of vast girth inspired the name 
for the 13'4-ton bell. For decades tt so svmbol 
ived power that the Brittsh Broadcasting Cor- 
poration broadcast its chimes live on the 
quarter hour. 

Chere are several versions of a story that 
two workmen «& few Years fing gripe ocr 
their boss-justas the microphones were turned 

. Their explicit words were camcd around 
ie lobe. Now the BBC rarely picks up the 
bells live 


UR SCIENTISTS can ssihagees a second down 
thousandth of a pnith part. We 
have an idea when time began ancl that 


itimay not run forever. Biolowists ssure 
us vient our body ttselfis as much a part of the 
ock we ever barilt 








clockwork universe 
And we know that physical Gime is relative — 
that it depends on things that happen instead 
of the other way around 

Rut what of the questions we all have about 
times Can we travel throweh it, or can it be re 
verstd? Who hae not wished to turn back clock 
OF CAlencar—wlo @rase mistakes, to return as 8 
child with aclult wisdom, to ride with Alexan 
der through Asia or chat with Shakespeare? 

Common sense says it’simpossible: Look at 
A film of an ¢ge as it falls to the floor and 
breaks, Run the film backward, Watch the ege 
reassemble, then rise through the sir 

This: demonstrates a basic law of science 
that nature isa process of disorganization, nol 
organization, This increasing natural ciser- 
der—or entropy—is basecl on the principle 
that there are more possible chisorcdered states 
in nature than there are ordered states 

This tendency toward disorder is called an 
morrow of time. There is-also a psychological 
arrow of time, which likewise gives U4 7 Sense 
that time is passing in just one direction. [tts 
the reason we remember the past, but not the 
future. The fact thatthe universe expanding 
amd nol contracting gives us another arrow of 
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Killing time takes but a miliionth of a sec- 
ond for a bullet shattering watch. Air 
malecules, compressed before impact, 
ignited into a silhouette of the lnllet os tt 
troneled at 3,200 feet.a second. Such high- 
speed photegruphs, in which @ flash af 
light acts as the camera’s shutter, freeze 
time, revediing action invisible to the 
humon eve. The technique enhances stud- 
ies of explosives, machinery, advanced 
miteriats, birtis, insects, anid athletes, 
Running Moarvland’s Savage River for 
the 1989 World Whitewater Chimpion- 
ships, kavaker Pobto Ceccoto blurs when 
photographed at one-eighth of a second 
(above). With ashutter speed of one tw 
thousanidths of a second, details emerge 
about paddle angles and body postition. 





clocks 


A pioneer in making atomic 
a monent of giory after winning halfofthe (8&9 Nobel Prize in Physica, Woilfpang 
Poul of the University of Bonn in West Germany (left) and Hons Dehmelt of the 

University of Woshington in Seattle share the other half, Like Ramsey's work, 
research into trapping 


‘hich, Harvard's Norman Riomsey (center) 


eruncryhs 


. Lhetr 


bons os advanced the sctence of precise metsurermuent. [t 


might even, in time, challenge our most basic concepts of past, present, ana future. 
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backward-running time at the subatomic 
level, in the energy-matter exchanges taking 
i* deep in the atom: CS IN LEMOS 
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Caltech had sail “We « dant know that this 
hanpens anvwhere else 

Three other physi Sncists Kip hs Dhome, 
Ulvt Yurtsever, and Michael S. Morris—spec- 


Altech that the z= 
ot forbid 


lated inca study at C 
physics might n 
iT J UTI ip q 


hime trevel—at leas 
1 subatomic Darl che bs Lraveling 
ewe 


through i “wornhol), a sherteut 


two points widely separated in space, might 


Citthe 
Suid hi 
humans will 


cimiullantausly tunnel backward im 


even if physical law permits 


hichly 


CVET ri “hie ‘ E it Ln By react ce 


1 | IME 15 THE BEST TEACHER, 
74 | | fee 


Moher once wrote. “Unfortunately, 
all its pupil Today some of the 
ire attempting to outwit the master 
In Oakland, Colifornia, chents of 
‘alled Trans Time, Inc., are 1 

to have their bo 


However, 


a . | } hu 
ravel, the coubt that | 


a philoso 
rt Jets 
pupils 





Oo COT: 
any c CnIng up 
wis — fro- 


WHS And heads are 


; 
?ws—or (US Lhe ne 
Lhe } 


Ahorec| in stiinhes<-steel CAP SUES hed with lity 


] 
L| 
ren when they lie 


ie mitbrezen unti] same point in the foture 


when death is vanquished and science is able 


BY 


ninan of 


Las if 


eric resto. thet Cnmable te ci real 


7 rt mp. & 5 i 
Lo) TeVive 


= i 7 7 —o . a vt F a iy . 
Hime, they are allempting to arrest a natural 


process— Aging wtic enath 
We teem bent on either ex 


| LE Bod ja nit ine : 


i é i id a . . t a4 © 
LU Tih ey iVine lone ET) at Kine LOVEE Debae 


neriods. Our TV ads, f 


are electron cally ' 


ever brieter iT EXaAmple, 
COMpre esecl | 0 BIve More 
bang forthe buck. Many viewer: sfind 

vital fat convincing 
author of J tne 
flict in Aumon Aixtory, deplores this fixation 
with efficiency and speed. “The humanity is 


aw i , , 
HuUl oF tTAe® Hie Orocess ei ase tere if 


such aed: 
But leremy Rif 
Mors: fke Promary Con 





ThOre 





mae CC 
no room for experiencing, for savoring, or for 
just being.” 


Wevertheless. LITE ts 


save Flarvard’s David 


what we make of it 
Landes: “We 


oy LEI 


tine track events and Tieets in 


thousandths of millionths of seconds, but we 
We ultimately are still in control of how 
we Use time and how it affects us." 
But. still, what is times 
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THE MAZDA MPV 





HO SAYS [HERE’S 
We suict THE Mazpa MPV BASED ON “KANSEI ENGINEERING. [T'S ENGINEERINI 
A VERY STRONG FOUNDATION, [HE HOME, BASED ON HUMAN FEELINGS, AND IT MAKE 
YOU KNOW HOW YOUR HOME FEELS. THE MAZDA MPV ALSO FEEL JUST RIGHT. 
EVERYTHING HAS [TS PLACE, A PERFECT FIN ITs A FEELING YOU LL NOTICE INSTANTL 
80 IT ALL FEELS JUST RIGHT. THE MOMENT YOU STEP INSIDE. 
THATS THE FEELING YOU LL GET IN AN YOU LL ALSO FEEL THE POWER OF Al 


MIP, THANKS TO SOMETHING WE CALI OPTIONAL 3.U0-LITRE FUEL-INJECTED V6, 





LACE LIKE HOME? 


(COME TEST-DRIVE THE Mazpa MPV. 





PLUS THE CONTROL OF OUR REAR-WHEEL 
AnttLrock Baake System. THeRemeven  h's GUARANTEED TO MAKE YOU FEEL RIGHT 
A 4WD MODE! , 1) YOU CAN FEEL AT HOME 4'T HOME. FOR MORE (INFORMATION, CALI 
IN THE COUNTRY. ORIN THE SNOW. AND TO THIS TOLL-FREE NUMBER: 800-424-4020) 


ADD TO TOUR FEELING OF SECURITY, THE 


MPV 1s BACKED WITH THE MAZDA 36-MONTH! 
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PRESIDEN 


Window on the Soviet Union 





NETTING MORNING In ine [915 my praindiather, 
Gilbert Hovey Grosvenor, left Society hegil- 
quarters with o Kodak folding camera under 
his arm, packed up his wife and famuly, took 

transatiantr passage on the $5. Almfurg, and set 
Gullo eaplore Russi. 

The photographs he made there, like that af the 
unifonmed Kremlin guard at 
meht, were to be the last 
chumpses caf tanst Russia 
that most GpoGkArHIC read- 
erm would ever see. In his 
storvy about the joume|y, 
reported in the November 
[Y14 issue, he made omi- 


nous note of the “enorous 
power concentrated in the 
hands of one individual” 
and the “timidity, nay 
fear... of being overheard 
when talking frankly on 
political subjects.” 

Who could have guessed 
what lay ahead—thar a 
small but vocal eroup of left- 
ists called the Bolsheviks 
would rise to power Or that 
ll Russ wascon the eve cil 
revolution, about to make 
one Of story § reat mii 
mental heaps of faith 

Today Gilbert H. (srosve- 
Hors Russian photographs 
APPCar ia Precious memen- 
tos of a dost time—like the 
bist glimpse of daviteht from 
a Witklow just before itsshades are dniwn, plunging all 
Within into darkness. 

Wiiting in this space Pwo years ago, | noted that our 
neighbors at the Sovel Embassy had begun ie wiork 
of reopening that window and wished Mikhail Guorte- 
chevy success with his bold experiment in giasanast 

Smce then, as we all know, headlines have chrom- 
cled the breathtaking speed with which the U.5.5.R 
fic the nations of astern Europe have been moving 
ftom the shadows into the hght—clamonny to be 
heard and seen and understood. And as we come to 
now the people and regions concealed. so long Oy the 
[ron Curtam, [think We may be expenencng one ol 
the most Incredible peoeraphy lessons of ourtime, 

As the supplement map of the Sovict Union in this 





meue makes clear, we Westermers have a lot to leam 
about the nation Churchill once described as “a pidalle 
wrapped in a mystery inside an enigma.” How many 
of as can name the 15 Soviet repubhes, much less 
desenibe the people who live there? Soviet domestic 
polities offers living proof that the mica of more 
than & hundred ethnic groups niled by Nicholas I im 
1913 didn't disappear after 
ihe Russian Revolution. 

Seiing the opportunity to 
explore, in the first three 
mianths of this year the Grpo- 
GRAPHIC has published five 
stones (three in this issue) 
that shed new light on Soviet 
politics, archacolopy, histo- 
ry, ond environmental poli- 
cv—sulbyjects unthinkable & 
few short-vears ago. 

We also took par fast 
Simmer i & success ul por 
expedition to the bottom of 
the Atlantic Ocean. Staif 
photogrnher Emory Krv- 
tol descended 5,000 meters 
in the Soviel submersible 
Mir Jin whal promises to be 
An exciting partnership with 
the P,P. Shirshov Institute 
af Ogeanoalogy. This month 
Kristof will resom the Savi- 
ets for a deep dive in the 
Tndian Ocean bo investigate 
thermal yents 

Later thr spring the Soci 
ety Will publish fite Sevier 
rion Tedoay, o book on the oatton'’s notural and 
NIT Lindscapes, dione WIL 2 COMpanion video cis- 
sette. “Discover Russa,” to bring Amencans face-tc- 
lace with Russiin history and culture 

In all these developments we see the power of gpeop- 
ruphy to demystify current events, to place the heacd- 
lines of today im & Iirger contest, to break down 
CaTICTS Of Tear and misunderstanding. 

howe on such ammssion tat Colbert A. Grosvenor 
traveled to Russia in the summer of 1913. And in that 
apn Wwe marvel now. with our ncuehbors to the east, 
atthe historic events unfolding before us: 
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Hanoi 


Your articles on Vietnam today were superb 


(November 1989). It is indeed time for the 
United States to take the lead in » new era of 
relations. Those of us who served there seem 
more willing than the covernment that sent us 
there. Where are the American statesmen who 
can see beyond containment and Cold Wir, anc 
the national tragedy of U, 5. involvement? 
Rolling Hills Estates; California 


lspent several monthsin 1989 in Vietnam as part 
of a United Nations effort to help rehabilitate 
forests Severely degraded by 30 vears of war. 
chemical defoliation, poor government policies, 
and rural poverty. | was prepared to be treated 
coolly. On the contrary I was uniformly received 
with genuine friendliness. Evervw here, the mes- 
sage was “We want to be friends with America, " 
tnd hopes were high that the Vietnamese pullout 
from Cambodia would open the door to narmal- 
ized relations with the West 

RIcHAnD Parnd 

Alerandria, Firginia 


Two historical points were not adequately ex- 
plained, The murder of Diem was presented a5 a 
coup. Our learlers, notably Ambassador Lodge 
and President Kennedy, have been accused of 
connivance in the coup. Uf true, that act more 
than any others made the Vietnamese war our 
war. The other point, the final defeat of South 
Vietnam was given as an example of General 
Giap's military prowess. His flagrant violation 
of the Paris pence accord certainly made the oon- 
quest caster, a8 cid the decision of our Congress 
to withheld military supplies 

Jous BR. LOEFFLER 

Elbridge, New York 


Peter White journeved to Vietnam to “seek an- 
sewers to a big question, How is it that these. . . 
people... hawe for 14 years now failed to bring 
to their vast majority evena halfway decent stan- 
curclot living?” The answer in a word —commu- 
nism. I was in Vietnam in 1967 and 1968, when 
the phrase “boat people” was unknown, Noone 
then fled the war as they now flee the peace, 

Jon~ JAEGER 

frvine, California 


To me, a former South Vietnamese citizen, it is 
clear why the economy is getting worse: failing 
communism and aging; stubbern, incapable 
leaders. For tretance, a four-star general whose 
education was never more than outdated war 
techniques isin charge of the eclucation, technol- 
ogy, and science programs. Let's not blame the 
poor Vietnamese. Communism never works, not 
in China, not in Russia, anc especially mint 
in Vietnam. Tuts To Neuven 


Comepolim, Penasyivania 


Please do not show deges or cats, puppies or kit- 
tens ving in baskets ready to be slaughtered for 
someone's meal. Eat they must, but why domes- 
ticated animals? They are the extended family of 
the human race, to be loved and cared for. 
ANNA HALL 
Vernon, Nee Aorsey 


U.S. Presidents bunt and-eat birds. In Europe 
some people eat horses. In Vietnam they eat 
dows. Are we of North American culture better 
than others because we do not eat dogs? We must 
not criticize the diet of other cultures if ours is 


justasstrange in their view, [was pleased to read 


the objective explanation af the photograph on 
pace £9), unlike some descriptions that portray 
Asians’ consumption of dog as barbaric. 
ANTHONY MENDES 
formate, Ontarie 


Hue, My City, Myself 
‘Tran Van Dinh says some of his father’s prophe- 
cies for him have come trie, but “I have never 
become & famous literary figure.” [would like to 
dissuade Mr. Dinh of that notion, His articulate 
article will be read by millions in what is perhaps 
the mest uniformly respected publication im the 
world. That, Mr: Dinh, is fame enough 

FRANE Hoss 

Javonia, Michigan 


The Hue massacre was much more than “brotal 
actions by individual soldiers.” Numerous 
sources, including Douglas Pike of the Univer- 
sity of California, bave documented that some 
5,800 civilians were executed or abylucted by 
communist forces during the battle of Hie. Same 
2,800 bodies were recovercd in mass graves. 
Those atrocities were ot “actions by individual 
soldiers.” Guenter Lewy (America in Vietnin) 
wrote: “ Local communist cadres, following pre- 
pared blacklists, rounded up key civil servants, 
officers. educators and religious figures—the 
leaders of the community—and executed them 
after trials before drumbead courts.” The Hue 
massacre was, without a doubt, organized from 


Hanoi. 
me Harry W. Haves. Editor 
Southeast Asian aed Afvhanistan 
Review, Gexeva, Swtiseriand 
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Galapagos Flightless 
Oe Torant 

Caemie: Webrincenberinnh 
Species: fart 

Adult sizet Lienert, 5 
Adult weight: 2-4 (or 
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WILDLIFE AS CANON SEES IT 


ALARA CAS FURST LESS | 
Cie oeSART HASSE 


In the warm equatorial sun, a Galapagos thentiess cormorant untoltis 
its wet wings to dry. 


to ily 


is the extent of ther travels. 


These cormorants, ike penguins, are unable 
and venturing into shallow waters ottshore mn search of food 
The existence of the conmorants 15 trecd 


to only a small stretch of coasthne, which makes them extremey 


1 


vulnerable to both nature and man. lo save endangered species, i 


. ee hay ry m4 . rs, & his F : Coes 
iS €&S8PTi tia: Ci DOU . Leu habitats 


and understand the vital role ot each 


species within the earth s ecosystents: ‘ 





Color images, with their unique ability 
to reach peaple, Cal help promote a 


vreater awareness and understanding 





of the Galapagos thentiess cormorant 





and qur entire wilditte heritage. 


Saucon 

. simple fact thal American lUberals 
niently disregard is that none of the incredible 
misery that vou try to bide would have occurred 
if North Vietnam had not invaded South Viet- 
nam. We in South Vietnam had peace and com- 
fort and prosperity prior to the invasion 

NGUYEN HoOANG 


Garden Grrve, Caiforma 


CoOnVvVe- 


23-year-old 
mivstery for me. ] was in Vietnam asa member of 
Detachment B-33, Fifth Special Forces Group 
Airborne), and remember the inciclent of the 
LRVN tank being stolen —driven out of a South 


The capbon on page fl? solves a 


nel chi ring 
re (pis pi iM aS a 


VielnAmese Army motor [yx 
We were ordered to be on the lookout. espe 
on Ope4r tbons,; but, of course, We never found 11 
iow L know what actually happened 
ED JARMAN 
Ali riieen, ii ta 


Ina Japanese Garden 

This was a highly informative yet delightfulh 
are 
the photographs were stunning. Bruce Coats 


wie a classmate and friend at Rice Universit 


persorni ADpProns ntome omiplicuter au bie 


LF POW AG 
narent mutual interest in landscape pardening 
ED POLK DOUGLAS 
Lyons, New Fork 





Your article made me realize how fortunate] am crew of more than 27,200. It must have been he 


| = E 


tidive tn Fort Worth, forwe have one ofthe most) who informed our gunnery officer that seamen 
Desutil |panese gardens here, incliuidinegare~- were being carried to the South Athantic for dis- 
hea of the Ryoanji. Gur garden is two mules persalto U-boat, 14 many as 2,000 ower the Ars- 


nroundand complete with waterfalis, teahouses, marck's crew requirements. The baron in his 
ind a moon Orie: boeek mole Lhere were no L-boats In he Wicin: 
Dona THORNTON ity and that we could have picked everyone up 
Fert Worth, Tera Actually a U-boat was seen by several 
WALTER G. FUDGE 
Mayne, entisn Colnmbi 
Finding the Bismarck 


12 a member of the Dorsefrtire’s crew, lwas What |, then a boy of ten, remember is that my 


gratined to see that we could haye been responsi friend from next door im Hamburg did not return 


ble for the Brmerck's sinking. | note that Haron that summer of 1941, He, a midshipman of 18, 
Mitenheim was one of only 115 survivors of a) = owas killed on the Biemarck. This and the erief of 






Ah, the family trip, What a moving 
experience, Things can get emotional 
just packing up. Before you know 
it, you're sobbing uncontrollably 
into that sleepmy bag that won't fit. 

Time to consider a Ram Wagon 

It can hold more than your daughter's closet and carry as many as [5 
happy campers. And, with up to 4 tons of available towing capacity, a Ram 
Wagon can pull off a trailer or boat with no sweat’ Iteven comes with 
Standard rear anti-lock brakes to help vou stop for those wonderiul 

souvenirs, like kitchen magnets of the states, 
| It’s really the only civilized way to take everyone and every- 
thing. everywhere. By the way, if you're out on a quick > 
run without all the gear, it's fun to sing those awiul $<) 
camp songs and tsten to the echo. Dodge 
he tough new spiritat Dodge. MiaLs 






















Ram Woon 


AUTHORS WANTED 
BY N.Y. PUBLISHER 


A wellknown Sew York subs Oy feck pub 
linher is seurching for mantiscripis worth 
of publication. Fietios, moo-lietren, jpoe be 


i | = “ = 
jmveTies, Pave), eA LITIG, Spree Bo 


even controvershil submeis « 
Li 

regedy for publication bir are Atill w 

: L ! . = 

anil), ao waedld like more inlormialy 


Prey: fidpnke bed Plena wrile 


ill Fu Pin jal 
eri TT vou have &o hoek lene anh 


VANTAGE PRESS, DEPT. NA 
ALA TW, 34th SL. New York, SY. 1000) 


Invest Some Time in 
America § 
Youth 


Rea 


QD VOLUNTEER 
wer 4-H LEADER 








CONTACT YOUR COUNTY 
EXTENSION OFFICE 


You can help. Join the oldest whale proves : 
tian organization in the world. Membership 


includes a subscription to Whelewmicher, a 


quarterly pournal abenit whales dolphins 


anc Porpoises For information, write to the 
American Cethcean Socnety, P.O). Box 2639 
San Pedro, California 
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ij AMERICAN CETACEAN SOCIETY 


his widowed mother whe hucl lost an only child 
mate me begin to understand what war meant, 
though | was:only able to fully realize this two 
yearsiater whenmy city wasdestroyed by bombs 

RABL G. ROGENSCHNEIDER 

Halitenhek, Weel Catrina 
I never found much authentic information on 
the battle of the Bismarck but the GEOGRAPHIC 
(st came lo mv rescue, The way you people put 
together an article with drawings, pictures, and 
dates far abdve average and is just one of the 
many reasons I have been a member for more 
than 40 wears 

H. CLAY BERGER 


Montoursiitle, Pray 


Polanel 
L read a recent news clip that Poland has a new 
official spokeswoman, Malgorzata Niezabitow- 
ska. The photo of her made my heart leap, 2% 1 
recognized her as one of your contributing writ 
ers Her picture had appeared on the On Assign 
ment pare for “The Last Jews of Poland” 
September 1986) and for “Discovering Amer 
ica” (January 1988), When she interviewed 
David Duke, she biel her incredulity and listened! 
jnwenty—a true professional—as fe insisted 
the Holocaust never happened. She must be a 
romarkable person. Brave for Poland 

PETER Bosco 

Broodhield Center, Connecticul 


Newly installed official spokeswoman. Matgor 


ei i ia iV ee i fat (rikts bey Tt Fic i inf ster ‘li h i I fe if iT Ps OT! 


Phe mew regime moped to ened press comiorsaip 





Letters should be addressed bo Members Forum, 
Veliowa! Georraphic Magowine, Box 37445 
Mnsdington, 2.0. 20075, and should mmnchude 
wader: address and telephone number. Not all 
letiers com be wsed. Dose that are well often. be 


ediled and excerpled 
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Keeping the Light On, 
and Vianned, in Boston 


Seti Diseer's jevh as the last light- 
house Keeper in the U[Inited 
States |S gammy last a betthe levee 
ger than he had previously though, 

Dever 4 the LS, Coast Chua 
officer in charge of Bowton Light, the 
rhaticrer”s dobelest Lrhitee, By Juily thee 
Con Cunrd, which bas run Li. 4. 
Hehthouses skmoe 10. gyi hae wie 
muti all but Boston Light: it was ty be 
atitomated last yeor. sending Dever 
and To Assos on to other dupes in 
Gn ciiihciency imcweo. “You.don t have o 
policeman af ewery miemecton with 
o traffic light. savs Li. Jolin Beosoks, si 
Com Guard spakearriit 

Bit Mosse sctis oomurcsset and 
sciatim, pointing fo the | histone 
Hata of Boston Light—the orginal 
fehithese, Pudltin OF if, Was blown op 
by the Brith m the Revolutionary 
War—enceessfully pushed through a 
leen| proviion requiring that it be 
operated! "on o permunenily manned 
buses.” State amt fiecteral officumls wand 
Private eroups are roquited to came up 
with wis to keep the lighthouse. ot 
Litthe Hrewsicr ldland; manned anil 
actessibie tothe public, with its hustone 
character preserved, and with Coast 
Ciiard perevine! present. “Yiu ne 
bo kitig ata jewel,” saya Auth Ander- 
eT, a menther of the stall of Senator 
Edward M. Kennedy. “We'd hate to 
wee Ihievt history compromised, ~ 

Meanwhile. Dever will keep turns 
the lieth! ow 1S minutes Selore stindiuwn 
each day and turning it off 13 minutes 
after Murad. 





Prehistoric Indians 
in the North Cascades 


Phen Rebertr BR. Micrendivf 
began srcharobgical wrk ut 
the Marth Cancades Nita 
Park comples in the state of Wishing 
fin in VR few thought that pretis- 
tore fodiens had) everspent much time 
Heep ta the raeecil, ericvritiinoius jnte 
ror of the complex: 684/00 wcres. 
Phe few sites there— 17 of them — that 
pve cvidence of-early human trative 
thon wore lorenly dismred: (ivi. 
ly. the omports believed. carly Indimns 
wee simply crosaime| the mountains 
Seance Micrendort arrived, the pic 
lure has radically chanwect. Ale amped bits 








faith Pies hl 


collengucs hae found more thin 1-75 
mies, at clevations as hich 196,48) feet 
and with carbon 14 dates as ter buck as 
700 wears; at abural a dinen of them, 
Feoctiaens stgopepecd que fuet fcop ot muagihae tase 
perhaps formlong ase while sean, 

The tancitogs include &nives and pre 
pectebe pits, rack art, and the reepislies 
aftires.and oncals thatimcudaed entrées 
mH ominitein wot, deer, salen, acne 
minal. Many of the discovers ste 
gest that these who inkubited the 
nortncr (marages are linked to pss 
dens of whol s now British Columbia 
and mortherm Washimenon 

ine viewt qutcrop of chert provided 
Tw Maton for Scns cuantilies 
of stone tools. “What we've got here is 
a Cectory,” Micrenuilor® told Senin 
Writer Mike Ecdtwards, who visited the 
qite while researching his article on 
Wustington State (Namoxar Geo 
qearhir, Deoemberr [RY] 

“This is steep, ingh country, off the 
ay trvel routes,” 053 Mrerendort, 
“Ti'schear that curly Indians—famers, 
gatheron. ana (ishermen —were pono- 
trating the high-altitude imfienor and 
relying on the nesourees here.” 







































































Tracking Sea Turtles 
via Outer Space 


Pes were here before the dine 


saur. Now, with the help of sci- 
Enos, a tories are entering the 
PCE oahe 

For the mest part, reacarchers have 
Hed Lie mvshormous creatures only 
diurhig he testing seen, when 
femnles crow! ashore, lay their gegs, 
onl few back info ihe o¢ean (OE 
near, Jur 1967. October YTS). In 
thio past screntisis only attachoul ties bo 
ncaning fomales. then saw where they 
turned up pext. But in the poe few 
wears rescarchen have emplovedancw 
hom sale ie tracking. bo find aut wha 
tori hes das w hike at Sen 

John A. Koemith of the Wirginiu 
leviitiuie off Muirine Seen hin 
attached smuill transmitters, no larger 
than Pea cipactie placks byech -tio-daek. 
to the ehells of more than half # dagen 
liver tieael turthes ariel wert thecers coll be 
ao. A were cedentally lapped in 
fishermen 's ets. Hut last fall he freed a 
trunsamitier-bearing turtle that had 
been rosed in the Columbus Zoo 
“We'll cco if it navigates of mMigroles ne 
expocted” Kemuth anys. 

Rettiath and br felhow researchen 
Roker Brondncr and Susim Buster 
Pave Be He Lech CETTE te 
much lurger species, jeatherbuck tur- 
He. on the beaches af St, Crock. They 
revved) nar copaly witero the turtles are, 
but lao when andl how bone they dive 

Screrntiets are ert ho bean more 
ebout acu Turtles beacuse fet species 
are (hremioned with extinction, Cheval: 
opment has made many nesting: bowch- 
es unusable. Turtles are kithed im 
frehing pete or for their ineat, shells, ivr 
thing. And their eggs are stolen. 








Creating a List of 
Underwater Wonders 


othe ancrents the Seven Wonders 
Of ihe Wield inehuded such mar- 
. Wels ae the Hanging Gardens ol 
Bobylon and the Colossus of Hhockes 
Mowlern over, ocoupservatwimists 
explorer, atid mirme experts have 
ercnied oa new list: the Seven Linchet 
witer Wonder of the Wisrld 

Chenied! by CEDAM Iboruitin- 
al—s halipnolit comsgrvathn irc edu. 
calion group Uetialed to exploring 
and preserving Ihe world beneath the 
A — a pentictl misinaienk 20) shes Petore 
ecttlinge on the foal seven. Che women 
ate the waters arcu the Re pruiltilic eae 

hia (Palau in Siicronesia, the Sow 
et Union's Lake Bavicnl, Ros Muhom:- 
mad reef and the northern Red Sew 
(nigh), the Galipu pos [slinds, the Be- 
lize barter tect, the normthere portion 
of Australia’s Great Barrier Reel, ind 
the decp ocean vents found in Pacific 
Adaniic. wed [nda waters, Most fave 
heen fenmtured in SATNAL ChrnaBAPH- 
Ic, Whee staff photocrapher Emory 
Rite sered an the CEDAM pared! 

Rick Sammon, who ms president of 
CEDAM Intemationil and who com- 
cerved the iden, save the Seven Worn 
Herm frat wall cull attention tm the 
Tragliey of the manne environmen =| 
Wank the world to te os intetested tn 
underwater life asa is ih animoaks on 
lond:” Sammon savas, “onil o Seven 
Wonders list was og good hope te get 
Peigbe ss ATL esti 





Sacred Belts Return 
to the Iroquois 





iiding nwarhy a century of conten: 
thon the New York State Beira of 
Bet Roventis tes returned! a doren 
sacred warnpum felts held by the New 
York Stite Muscum to the Si Natiwens 
Iris Confederacy (Cote 
Semember [HRT | 

Rarely iieplawal in pec|ent decades 
becouse of Indipn provtee, the bene! 
belts—recoriing treatics and events 
gone back centuries — all be nooo: 
croiod for dacin folios and polrthcn 
ccremanics 

“You are the mehtlal custodians of 
ifits lewncy hat ha Yotks Sec Lary cif 
Saute ial) Shutier toll the chick ond 
Clothiers wi atbenditd & oon, 
list fal! ot Onondsaa, cupatil of the 
conedemey Thr eerfemony Waa the 
Con Mm tt vce at whch tite. [no- 
quo retnieves! wap belles, [Mii 
LORS. 1) other belts hell by the Hevye 
Foundation's Museum of the Acmeri- 
can Initian in New York City were re 
tired te mali Troy ee it The Six 
Nutions Rese in Cintano, “We will 
tee them io teneh our chikiren of thete 


























ow) history ied of the Great Law given 


fous hy the Peacemaker, who toundcd 
the logue Confederacy so many cen. 
totes ap.” sand New York Onondaga 
Chicl Irving Powless, Jr. who vicws 
the belts asswrnibols of sawercignity. (Ci 
nidican Onondags (Chie! Jake Tharmirs 
fold iw York Srate officials whi par 
hoyated in the return ceremony: 
“We're griielul veu'ye givon back rut 
cacti! wampum bel, Mavhe next 
bimee. vow T give os buck oor lamas! 


“Way 24, 1941 
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A Mission, a Battle, 
and a Mystery Ship 


nthe creping ol May 24, [4], 
Richard L. beavics was the 31: 
Vour-ol) assietat to ihe reu- 

dent of the Pennsylvanin Salt Min 
Ui ictrinds Cocmna ny, and eran On ah 
important! mes, Davies wie m the 
Paceeths Athanitie on ob LT, SS. Coen Cred 
cutter. the Afmidoc, satling wo Green 
lane. There he wos to neietrate with oe 
fictels to mugke ocrigw that fe fiom 
oooh! Gordtinge to obtinin crohte, o 
mineral vital inthe manutactore of aly 
minuinn needed lor mingles. 

Siddenhs we stehted a flares bottle 
ship bromkiche to ws, cn the hore 
then whcwd” Dawes later wrote hiv 
wife, "We saw the Hash of the bettle- 
ships eu. Fern. faa rel tas, ~ The 
LS. was still) neatral, bat the Wiados 
hun! fauine rec! in ithe midds iof a hatile 
mVvnlving time torpeda planesthe fat- 
Heships. cine three ctheer slnpes 

“Wie didnt them know who woe 

who,” Davies wrote. “By god 
MiIncuvering:: gael esesne, 
tec poo lock. tnd the Loril having os 
bythe hand, we got away.” 

lhe planes and the smaller ships. be 
learned biter, were Brith, The buinle 
ship was Gormin: the Aiomck, which 
biel sk ire Bris warp roe that 
maine nnd Win chested to ee dire 
rtiwelfon May 27 (Geral, Nerve 
ace SR | 

Davies is nirw 0 yrs oly) and lives 
n Washingion, D.C. He hos hal a 
Moet 6 )6=6—lfrc et 
bocoming president of Penmentt Liner: 
nun Corperution, u subsadiary of 


Lewy. 


| Ure Pennsylvania Salt Manudoectunne 
| Compiiny. But he still remembers. vie 


idly the night the mysterious battheship 
appcafred on the beret. 





“We 
don’t go 
for the fakes. 


And neither 
should you!’ 
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Acid Rain Attacks 
Mexican Viava Sites 


: ritore tn anment Mexican wits 
: Mone La Rute Mia vid Chycis H 


, October [Y89) should te fore- 
WErrnh Acid mun and Other environ 
cite Linctives are terials affecting 
SV OTE, 

Ant historun Merle 
Cireene  Fieboreorn 
who stihied Silay 
tiica in Menon with 
support fren the 
~atwonal Crongrnprhac 
Sinciothy, 
rom “ithe number one 
mitistbke problernn” 
aflechng Misva rid 
Hons chpocally mote 
ble, she says, on the 
Yuoatin Peninwala 
where the Muava 
pamited their structures a trillant red 
cor blige: wee thet they were “blanc jn cul. 
oF Don toned deposition, algae, bac 
ten, aed Ticrosoope organisms that 
thrive in the pungle. the punted Muya 
bles “pro alert boat foun bedi.” De 
Robertson rept. 

Moch of the acid rain that affects the 
Yoortan Penmeuli. home to sich 
rar iva. sites aa Chichen Vid 
(ubperve), ated tte owls ef Chiapas 
mB caused by oxides that came bros 
Glfithd: saiiculacks arial uncapped 
Oo) wells oot far awhey, Aut at an- 
omer mapor amc. Tile, buses are 
parched daecetly infront of the entrance 
wilh then engines mnning far loupe 


cnlla otal 











GEOGRAPHIC MAGAZINE: 


) while tourists anc inside, daliling porw- 


déry, block mwa. aie) diet to painted 
ati already damaged by acid rain. 
“There's no excuse for that.” saye Dr 
Robertson 


Tegal Fur Coats: 
For Sale in Nepal 


“oc Larry Barnes “it was like an open 

drug trade.” 

Bames m a Califorma-based 
wildlife Wologmt What he win sce- 
me in tout) areas cf Kathimand, 
Pec), was the virtually open sale 
of coats mile from skins of animals 
iktecdin Appendis [ofthe Convention 
oo International Trade in Rodangered 
Species of Wild Founn and Flom 
(CTTEN) 

Such animals are considered dine 
eerously threatened with extinction 
and therefore hanned from any inbtce- 
rations) commercal trade (ta1no- 
caarnic, Niarch aki). Bit Rares, 
with the ji of female poijpuminiances 
Who posed os pomntial buyers, found 
lure cl listed animals for sale in 31 af 
tf ahops be wlited in Kathrandu in 
[GS Conte were made Cece the kins 
ef thre leopard cal. the commen lec 
wil, the chooded leopard, and cven the 
estrenicly rare snow leopard (Geo 
onAroc, June |?s6)—all of them linted 
I Agepetticiis | 

errs Ss that Ue shop fetiieee 
fare are Kinewr int Mepal oe “Rasher 
stores” becquae they are owned by 
hates of Rush, ecpass Nenil's toos- 
der with Ime. The furs apparently 
wore ole tothe andl sewn ot Karsh, 


hc stove, Them salc. with tew éncep- 
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thers, Vielites [nition and Nepalese law 
is Well at the CTPES treaty, 

The government of Nepal has called 
Hares s study “very usciul" but says 
Mepolese enforcement efforts ulone 
all not be onough, urges iomrsts mot 
bo buy illegal furs and to “abhor rather 
thon adere™ those who wear them. 


Tracking Life 
in Prehistoric Times 











7 ts like finding a complete encyelo- 
pedia abit fife from 280) million 
ES a 
Phat's low Jerry Po Maclynale| 
dcscribes ins discovery of fosse) truck 
Weis, OF Ser hes OF ce er erety, ane hee Pie 





jice9 = Gia Sea 


fd minions pet for from Lie 
Crocs, sew Meaicn 

Preserved tn Stabs of the rock that 
MacDornild has pried out of several 
mountains, the trackways conmin evi- 
dence of all sorts of life. pariculariy 
limianimaly, inthe carly Permian pen: 
od. These forms include giant reptiles 
that were the daminant creatares of 
their time. And among them were 
momnmabike reptiie: that were fore- 
runner of dinosaur that would rule 
the garth runny millions of veers Later 
Macirnald uke haw found trecks of 
horsesiie crabs arid scons. ogiti- 
pede and millipedes onckroaches mrick 
wit —in all, more than 50 cifferent 
ainais. There arc even the tnpres- 
slo! mindraps aed plants, inelwdling 
the branches of conifers and smaller 
ferns, “We hove anal] ocusystent thal 
shows the whole range of the food pyr- 
nimtie, ” MacThinale avs: 

The site wasn tidal fot at the edge of 
mm ancient inland sex. The tranquil 
He peonathon (iron the tiles extivthy (Mario! 
the faotorints. helping prescrye then, 
Mac honatlel thinks. Scpemtiots brant the 
Smithson liatitution bed tho Care 
che Wiincuiin are porting cvver tes Fimel- 
ma forchoey that will tel wabout the 
aruimals 20) millvon wears mies haw 
they mnoved, what they ate, at what 
the climute wis like. 


A new generation of precision 
muaiterials. [t is a resource power 
ful enough to transform entire 
incdustras 

Right now at GTE, our Preci- 


son Materials | proOWp is involved 


9 00f?!fMf Gi01H'_ $$ —— 


ina joint project with the Eaton 


Corporation ti utilize UnIguC 
(FTE ceramics technology in 
the manufacture of o whole new 


breed Of aulomotive engine 


LUTipMoyte Tits 


THE POWER OF POTENTIAL. 


: 


= = ‘ , 


COPE Precision Matenals. We 
cun give vou the advantage ol 
unlapped, untouched potential 
And the power of a new manu 
facturing edpe 


Because at G TE. the power on 
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verse—are bevend the mind's ability to 

MF grasp. Another is the magnitude of human 
suffering imposed by one man—Joseph Stalin. 
By conservative estimates he killed outright or 
worked to death some 20 million people — mostly 
citizens of his own nation. That's twice the num- 
ber of people living in the 50 state capitals of the 
U.S. combined and three times the toll of Hit- 
ler’s Holocaust. 

[In recent months we've witnessed an astonish- 
ing collapse of the repressive Stalin era through- 
out the Soviet Union and its Eastern European 
allies—emotionally dramatized in the tearing 
down of the Berlin Wall. A new Soviet openness, 
or glasnost, has permitted us to bring you im this 
iésue a look at two places made infamous by 
Stalin's reign of terror—Siberia and the gulag 

To report on the once dreaded Siberia, stalfers 
Mike Edwards and Steve Raymer traveled a 
region larger than the entire United States where 
life is so harsh and job locales 0 remote that sala- 
res are tripled to attract workers 

Now we wre told of the “official closing” of the 
fulag—an acronym that became part of the 
world's lexicon with publication of Aleksandr 
Solzhenitsyn's Gulag Archipelago. Some experts 
have put the number of peopie who suffered in 
the gulag as high as 75 million, Solzhenitsyn, 
quoting Soviet sources, says that from 1918 to 
1953 about $0 million died in the network of slave 
labor camps or under harsh conditions of exile 
Noone can be sure. 

Recently two U. 5. congrésameén, Frank Wolf 
of Virginia anc Chris Smith of New Jersev, were 
permitted to visit Perm 35 —supprosedly the last 
political detention camp in the gulag. “Some of 
the prisoners we talked with have already been 
released,” Congressman Wolf told me. “We are 
hopeful that by the time your article is published 
the rest will be free.” 

The article Wolf refers to is an amazine first 
filming— by a team of French journalists—of a 
labor camp still in operation. When Perm 33's 
rates swing open for the last time, the dreaded 
gulag may have ended, but the acronym that 
Stalin made a synonym for human suffering will 
remain a permanent part of our vocabulary. 
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TOYOTA CAMRY 


“There’ no place like home. 
Unless you own a Camry” 


Theres something reassuring about a car that 
can make you feel at home regardless of where you drive it. 
The Toyota Camry is like that. A car you feel 
at ease in. A car with a reputation for earning peo- 
ple’ trust. And with the kind of features that make you 
feel welcome, Like a memory-tilt steering wheel that 
adjusts to where you like it, and then remembers 
exactly where that is, Or a driver’s seat that adjusts 
seven separate ways. Or a little ring around the igni- 
tion switch that lights up at night so you don't have 
to search around with your key in the dark, Little 
touches to make driving nicer. 
But perhaps the nicest little thine about the 
> Camry is that it’s a Toyota, And that means a heritage 
.~ of dependability and quality that really makes 
you comfortable. So you can feel at home. 


; \ “Toyota, I love what you do for me” 
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Guess how the smart money 1s going? Into Mercury Topaz. It has a wealth of standard 
features. A 2.3-liter fuel-injected engine. Front-wheel drive. Four-wheel independent 
suspension. And a price that would make any investor feel comfortable. Topaz. 
For more information, visit a Lincoln-Mercury dealer or call 1-800-446-8888. 
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Your taxes will be that much less taxing if you get them off your 
ust of things to do and do them now. So file now and file accurately. 
And make your taxes less taxing. 
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YOU GET TO GO. 


Working with volunteers of all ages. help uncover tools and other 
evidence of prebiatericmanin Africa... Help monitor hoge leatherback 
turthes taving their eggs... Help survey ince architecture and 
lenin? mthounbenis Per. 

Riaht now, aver JOD EARTUWATCH expeditions are bere Mounted 
nerery scentibe discipline, Sound for poms throughout the work 
They ll be ded by outstancine people; scuentisie who need your help 





As a team mernber, you belp fund Lhe enero You accoMpaEny 
Youcontnbate a fred share of the expedition cost. But vour share is tax: 
deductitte 1.2 churttable contrbutien in support obscheniiic research 

EARTHWATCH. & nomproht of paniiion, has been ennneoning 
snenvhic expeditions for 17 years. Last year, 2,708) KARTHWATCH volun 
teers helped out on expeditions. Thus year, you can hein make the ciscoy 


Wiiteor call for more informa isan 
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ARO ME Authors Street, [ent A, Bea 40G, Watertown, MAOGOT2 (R17) 926A 
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why it’s 8 ways better than a treadmill. 
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